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[ABSTRACT] 
[OBJECT] 

To provide confounds with excellent interferon inductivity. 
[SOLUTION MEANS] 

A 1- (substituted aryl)al)cyl-lH-iinidazo[4,5-c]guinoline-4- 
amine derivative represented by general forimila (I) ; 




(I) 



wherein r' is a group C0R\ SOJMRV, NR"r", etc., r' and R* are 
hydrogen atoms or allcyl groups; R^ is a hydrogen atom, al]cyl 
group, etc.; r' is a hydrogen atom or allcyl group; R* is a 
hydrogen atom, alkyl group, etc/^R* is a hydroxyl group, allcyl 
group or alkoxy group; R* and R* are hydrogen atoms or alkyl 
groups; r" is a hydrogen atom, alkyl group, etc.; r" is a 
hydrogen atom, alkyl group, alkanesulfonyl, group, etc.; m is 0-1, 
n is an integer of 1-3; X is £m alkylene chain or the carbon 
chain represented by CH=CH; Y is a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines represent single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 
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CLAIMS 



1. A 1- (substituted aryl)al)cyl-lH-imida2opyridine-4 -amine 
derivative represented by tbe following general formula (I) : 



wherein R* is a group represented by COR', SOjNR*r\ CONR*r\ NR"r" 
or C(r")=NOH/ or a hydroxyl group or cyano group; R* and R* are 
the same or different and represent hydrogen atoms or lower 
allcyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; R* represents a 
hydrogen atom or lower allcyl group; R* represents a hydrogen atom, 
lower alkyl group, lower alkoxy group or halogen atom; R 
represents a hydroxyl group, lower alkyl group or lower alkoxy 
group; R* and R* are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents a hydrogen atom, 
lower alkyl group or benzyl group; r" represents a hydrogen atom, 
lower alkyl group, benzyl '^roup, lower alkanesulf onyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or \insubstituted benzenesulf onyl group; r" 
represents a hydrogfen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by Ctf=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 
Terhniral Field nf the Invention 

The present invention relates to a novel 1- (substituted 




(I) 
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aryl)al)cyl«lH-iiidda2opyridine-4-aiiiine derivative or 
pharmacologically acceptable salt thereof, which induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug. 
Prior AT-^ 

Confounds with a lH-iinidazopyridine-4-amine skeleton have 
been disclosed, . such as the con^jounds with anti-viral action 
mentioned in Japanese Unexamined Patent Publication No. 60- 
123488/ including 1-isobutyl-lH-imidazo [4, 5-c]quinoline-4-amine 
(common name: imiqliimod) and 1- (2-phenylethyl)-lH-imida2oI4,5- 
cIquinoline-4-amine, but absolutely no lH-iiiiidazopyridine-4- 
amine derivatives have hitherto been known having substituents 
with functional groups such as sulfamoyl, carbamoyl/ amino , 
amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention. 

Prnhlpm.c; tn Hp f^olved hv hhp Tnvorth^np 

The aforementioned imiquimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
Interferon Research, Vol.14, p. 81 (1994) and elsewhere, while 
compounds with similar action are also known, such as 2-amino-5- 
bromo-6-phenyl-4 (3H) -pyriiftidinone (common name: bropirimine) 
[Journal of Medicinal Chemistry, ,Vbl.23, p. 237 (1980)] and 2,7- 
bisE2-(diethylamino)ethoxy]-9H-fluoren-9-one (common name: 
tilorone) {The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
compounds with excellent interferon inductivity which are useful 
for diseases caused by viruses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
Means for Solving thp PynMomg 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have coinpleted the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-imidazopyridine-4-amine derivatives having 
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» sxxbstituents with functional groups such as sxilfamoyl, carbamoyl, 
amino, amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, and pharmacologically acceptable 
salts thereof, have excellent interferon inductivity. 

In other words, the present invention relates to l- 
(substituted aryl)alkyl-lH-imida2opyridine-4-amine derivatives 
represented by the following general formula (I) : 




wherein R* is a group represented by C0R\ SOjtSRV, CONR'r*, NR"r" 
or C(R")=N0H, or a hydroxyl group or cyano group; R* and r' are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydros^l groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; R* represents a 
hydrogen atom or lower alkyl group; R* represents a hydrogen atom, 
lower alkyl group, lower 'alkoxy group or halogen atom; r' 
represents a hydroxyl group, lower alkyl group or lower alkoxy 
group; R* and R* are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents a hydrogen atom, 
lower alkyl group or benzyl group; r" represents a hydrogen atom, 
lower alkyl group, benzyl group, lower alkanesulfonyl group, 
lower alkanoyl group, substituted or unsxibstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or imsubstituted benzenesulfonyl group; r" 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1,. n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
and pharmacologically acceptable salts thereof. 
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' [Preferred Mode of the Invention] 

As exan^jles of lower al)cyl groups represented by r\ r\ r% 
R » R # R r H*, r", r" or r" in general formula (I) above there 
may be mentioned methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl, etc., as examples of linear or 
branched alkyl groups of 1-10 carbon atoms represented by R* 
there may be motioned methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, n-pentyl, Isopentyl, 
neopentyl, n-hexyl, n-heptyl, n-octyl, ri-nonyl, n-decyl, etc., 
as examples of lower alkoxy groups which may be substituted on 
these al)cyl groups there may be mentioned methoxy, ethoxy, n- 
propoxy, isoprppoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., as examples of cyclic alkyl groups which may be 
substituted on these alkyl groups there may be mentioned 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, 
etc., and as examples of halogen atoms which may be substituted 
on these, alkyl groups there may be mentioned fluorine, chlorine, 
bromine and iodine. As examples of lower alkoxy groups 
represented by R* and r' there may be mentioned methoxy, ethoxy, 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butoxy, etc., and as exan^ples of halogen atoms represented by R* 
there may be mentioned fluorine, chlorine, bromine and iodine. 
As lower alkanesulfonyl groups represented by r" there may be 
mentioned methanesulf onyl, propai;iesulfonyl, butanesul f onyl , etc. 
and as lower alkanoyl groups represented by r" there may be 
mentioned acetyl, propionyl, butyryl, etc. As examples of 
substituents on the substituted or unsubstituted carbamoyl group 
substituted or unsubstituted thiocarbamoyl group or substituted 
or unsubstituted benzenesulfonyl group represented by r" there 
may be mentioned lower alkyl groups, lower alkoxy groups, 
halogen atoms, etc. 

The compoxxnds represented by general formula (I) above 
according to the invention may be converted to pharmacologically 
acceptable salts, and the bases may also be dissociated from the 
produced salts, depending on the need. 

As examples of pharmacologically acceptable salts of the 
compounds represented by general formula (I) above according to 
the invention there may be mentioned acid addition salts, as 
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m # . . 

well as mineral acid .salts of hydrocliloric acid, hydrobromic 
acid, hydroiodic acid, nitric acid, sulfuric acid, phosphoric 
acid, etc. and organic acid salts of acetic acid, naleic acid, 
fumaric acid, citric acid, oxalic acid, malic acid, 
methanesulfonic acid, p-toluenesulfonic acid, mandelic acid, 10- 
caniphor sulfonic acid, teurtaric acid, etc. 

Optical isomers may be present for compounds with asymmetric 
carbons among the conpounds represented by general formula (I) 
above according to the invention, and these optically active 
species and their mixtures are also encompassed by the present 
invention. 

Also, the compounds represented by general formula (I) above 
according to the invention and their pharmacologically 
acceptable salts may exist in any desired crystalline form 
depending on the production conditions or they may exist as any 
desired hydrates, and these crystalline forros and hydrates, as 
well as mixtures thereof, are also encoxnpassed by the present 
invention. 

As preferred modes of the 1- (substituted aryl ) alkyl-lH- 
imida2opyridine-4-amine derivatives of the invention there may 
be mentioned the conpounds mentioned in the examples provided 
below, as well as the following conpounds and their 
pharmacologically acceptable salts, with the understanding that 
the invention is not limited to these. 

( 1 ) 1 - [ 2 - { 4- ( 1 -aminoe thyl ) phenyl ] ethyl ] - IH- imidazo [4,5- 
c ] quinoline- 4 -amine 

(2) l-[2-[4- (l-aminoethyDphenyl] ethyl] -2-methyl-lH-imida2o {4,5- 
c) quinoline- 4 -amine 

(3) 1- [2- [4- Cl-aminoethyl)phenyl] ethyl J -2-ethyl-lH-imida20(4, 5- 
c] quinoline-4-amine 

(4) l-[2-[4-{l-aminoethyl)phenyllethyll-2-n-propyl-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

( 5 ) 1 - [ 2 - [ 4 - { 1-aminoe thyl ) phenyl ] ethyl ] -2 -n-butyl -IH- 
imidazo [4 , 5-c] quinoline- 4 -amine 

(6) 1- [2- [4- ( 1-aminoethyl) phenyl] ethyl] -2 -cyclopropy Imethyl-IH- 
imidazo [4 , 5-c J quinoline-4-amine 

(7) l-[2-t4-( 1 -aminoe thyl ) phenyl J ethyl ] -2 -e thoxymethyl-lH- 
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imidazo [4 , 5-c] quiiioline-4 -amine 

(8) 1- (2- [4- (l-amlnoethyDphenyl J ethyl] -6,7,8, 9-tetrahydro-lH- 

imidazo [4 , 5-c] <iulnoline-4-aanine 

( 9 ) 1- [ 2- [ 4- ( 1-aminoethyl Iphenyl ] ethyl ] -6 , 7 , 8 , 9- te trahydro-2- 
Inethyl-lH-i^lida2o [4 , 5-c] quinoline-4 -amine 

(10) 1- [2- [4- (1-aminoethyl) phenyl] ethyl] -2-ethyl-6,7, 8, 9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-andne 

(11) 1- [2- [4- (l-aminoethyl) phenyl] ethyl] 76, 7, 8, 9-tetrahydro-2-n 
propyl-lH-imidazo 1 4 , 5-c ] quinollne-4 -amine 

(12 ) 1- [2- [4- (l-aminoethyl)phenyl] ethyl] -2-n-l)Utyl-6, 7 ,8,9- 
tetrahydro-lH-imida2o[4,5-c]qiiinoline-4-amine 

(13) l-[2-t4-(l -aminoethyl ) phenyl ] ethyl ] -2 -cyclopropylme thyl- 
6,7,8, 9-tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(14) l-t2-[4-(l-aminoethyl)phenyl]ethyll-2-ethoxymethyl-6,7,8,9 
tetrahydro-lH-imidazo (4, 5-c] quinoline-4-amine 

(15) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(16) l-(2-[4-( l-aminoethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8- tetrahydro-2- 
me thylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(17) l-[2-[4-(l-aminoethyl)phenyllethyl]-2-ethyl-l,6,7,8- 
tetrahydrocyclopenta[b] imidazo [4, 5-dlpyridine-4-amine 

(18) l-[2-[4- (l-aminoethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8- tetrahydro-2-n 
propylcyclopenta [b] imidazo [4 , 5 -df pyridine -4 -amine 

(19) 1- (2-14- (l-aminoethyl)phenyl] ethyl] -2-n-butyI-l ,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(20) l-[2-[4-(l - aminoe thy 1 ) phenyl ) e thy 1 1 - 2 - cycl opr opy Ime thy 1 - 
1,6,7, 8-tetrahydrpcyclopenta (b) imidazo [4, 5-d]pyridine-4-amine 

(21) l-[2-[4-( 1-amihoe thyl ) phenyl ] ethyl ] -2 -e thoxyme thyl -1 ,6,7,8 
tetrahydrocyclopenta(b] imidazo [4, 5-d] pyridine-4-amine 

(22) 1- [2- 14- (l-aminoethyl) phenyl] ethyl ] -1 , 6 , 7 , 8 , 9 , 10- 
hexahydrocyclohepta [bj imidazo [4, 5-d]pyridine-4-amine 

(23 ) 1- [2- [4- { l-aminoethyl ) phenyl ] ethyl ]-l,6,7,8,9, 10-hexahydro 
2-methylcyclohepta[b] imidazo[4, 5-d] pyridine -4 -amine 

(24) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [ 4 , 5-d]pyridine-4-amine 
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(25) l-[2-[4-(l-aminoethyl)phenylIethyl]-l, 6,7, 8,9, 10-hexahydro. 
2-n-propylcyclohepta [b] imidazo [4 , 5 -d] pyridine- 4 -amine 

(26) l-[2-[4-(l-aiiiinoethyl)phenyl]ethyl]-2-n-butyl-l,6,7,8,9,10 
hexahydrocycloheptatb] imidazo [ 4, 5-d]pyridine-4-amine 

(27) l-[2-[4-(l-aminoethyl)phenyl]et±yl]-2-cyclppropylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [bj imidazo [ 4 , 5-dlpyridine-4- 
amine 

(28) l-[2-[4-( 1-aminoe thyl ) phenyl ) ethyl ] 7 2 -e thoxymethyl - 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo 1 4 , S-dJ pyridine-4 - 
amine 

(29 ) N- [1-14- [2- (4-amino-lH-imidazo [4 , 5-c] quinoline-l- 
yl ) ethyl ] phenyl ] ethyl ] ace tamide 

(30) N-[l-[4-[2-{4-amino-2-methyl-lH-imidazot4,5-c]quinoline-l- 
yl ) ethyl 1 phenyl] ethyl I acetamide 

(31) N-[l-[4-(2-(4-amino-2-ethyl-lH-imidazoI4,5-cJquinoline-l- 
yl) ethyl] phenyl] ethyl) acetamide 

(32) N- [1- [4- [2- (4-amino-2-n-propyl-lH- imidazo [4, S-cJquinoline- 
l-yDethylJphenyllethyl] acetamide 

(33 ) N- [1- [4- [2- (4-amino-2-n-butyl-lH- imidazo (4 , 5-cl quinoline-1- 
yl ) ethyl ] phenyl ] ethyl 1 acetamide 

(34) N-[l-[4-[2-(4 -amino-2 -cyclopropylme thyl -IH- imidazo (4,5- 
c ] quinoline-1 -yl ) ethyl ] phenyl ) ethyl ] acetamide 

(35) N- [1- [4- [2- (4-amino-2-ethoxymethyl-lH-imidazo[4 , 5- 
c ] guinoline-l-yl ) ethyl ] phenyl ] ethyl ) acetamide 

(36) N- [1- [4- [2- (4-amino-6, 7 , 8 , 9-tetrahydro-lH-imidazo [4, 5- 
clquinoline-i-yl) ethyl] phenyl J ethyl] acetamide 

(37 ) N- [1- [4- [2- (4-amino-6, 7 , 8 , 9-tetrahydro-2-methyl-lH- 
imidazo [4 , 5-c] quinoline-l-yl) ethyl 1 phenyl) ethyl] acetamide 

(38) N-Il-(4-[2-(4-amino-2-ethyl-6,7,8,9-tetrahydro-lH- 
imidazo [4 , 5-c) quinoline-l-yl) ethyl) phenyl ] ethyl] acetamide 

(39) N-[l-I4-t2-(4 -amino- 6,7,8,9- te t rahy dr o - 2 -n-pr opy 1 - IH- 
imidazo [4 , 5-c 1 quinoline-l-yl ) ethyl J phenyl ] ethyl 1 acetamide 

(40) N- [1- [4- 12- (4-amino-2-n-butyl-6 ,7,8, 9-tetrahydro-lH- 
imidazo [4 , 5-c] quinoline-l-yl ) ethyl J phenyl 1 ethyl ] acetamide 

(41) N- [1- [4- [2- (4-amino-2-cyclopropylmethyl-6 ,7,8, 9-tetrahydro 
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IH-imldazo [ 4 , 5-c ] (juinollne-l -yl ) ethyl I phenyl J ethyl J acetamide 
(42 ) N~ (1- [4- t2- (4-ainino-2-ethoxyniethyl-6 ,7,8, 9-tetrahydro-lH 
imidazo 1 4 , 5-c] quinoline-l-yl ) ethyl ] phenyl ) ethyl ] acetamide 
{43 ) N- tl- [4- [2- (4-amino-l ,6,1, 8-tetrahydrocyclppenta lb} 
imidazo 1 4 , 5 -d] pyridin-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(44) N- [1- [4- [2- (4~amino-l, 6, 7, 8-tetrahydro-2- 
methylcyclopenta [b] imidazo [4 , 5-dJpyridin-l-yl} 
ethyllphenyljethyl] acetamide 

(45) N-tl-[4-[2-{4-amino-2-ethyl-l,6,7,8- 

te trahydrocyclopenta [bj imidazo [4 , 5-dlpyridin-l-yl) 
ethyl ] phenyl ] ethyl ] acetamide 

(46) N- [1- (4- [2- (4-amino-l, 6, 7 , 8-tetrahydro-2-n- 
propylcyclopenta [b] Imi dazo [4, 5-d]pyridin-l-yl) 
ethyllphenyljethyl] acetamide 

(47) N-Il-I4-[2-(4-amino-2-n-butyl-l,6,7,8- 

te trahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl) 
e thy 1 ] phenyl ] e thy 1 ) ace tamide 

(48) N-(l-[4-t2- (4-amino-2-cyclopropylmethyl-l, 6, 7, 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl ] phenyl ] e thyl ] acetamide 

(49) N-tl-[4-t2-(4-amino-2-ethoxymethyl-l,6,7,8- 
tetrahydrocyclopentatbj imidazo [4, 5rd]pyridin-l-yl) 
ethyllphenyljethyl] acetamide 

(50) N-(l-[4-[2-( 4 -amino-1 ,6,7,8,9, 10 -hexahydr ocyclohep ta 
(b) imidazo 1 4 , 5-dl pyridin-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(51) N-tl-[4-t2-(4-amino-l, 6,7,8,9,10-hexahydro-2- 
me thylcyclohepta tb] imidazo [4 , 5 -d]pyridin-l-yl ) 
ethyl 1 phenyl letl^l] acetamide 

(52) N-[l-[4-[2-(4-amino-2-ethyl-l, 6,7,8,9,10- - 
hexahydrocyclohepta [bl imidazo [4 , 5-dlpyridin-l-yl) 
e thyl 1 phenyl ] e thyl ] ace tami de 

(53 ) N- [1- [4- [2- (4-amino-l ,6,7,8,9, 1 0 -hexahydr o -2 -n- 
propylcyclohepta (b] imidazo [4 , 5-d]pyridin-l-yl ) 
ethyl 1 phenyl ] ethyl ] acetamide 

(54 ) N- II- [4- [2- (4-amino-2-n-butyl-l, 6 , 7 , 8 , 9, 10- 
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»hexahydrocyclohepta [bj iiiiidazoI4, 5-dJpyridin-l-yl) 
ethyl] phenyl) ethyl) acetamide 

(55) N-Il-[4-I2-(4«amino*2-cyclopropylmethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridin-l- 

yl) ethyljphenyl] ethyl] acetamide 

(56) N- [1- [4- [2- (4-amino-2-ethoxyinethyl-l, 6,7,8,9, 10- 
hexahydrocyclohepta [bJ imidazo [4 , 5-dJpyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(57) l-t2-[4-( aminome thyl ) phenyl ] ethyl ] -IH-imidazo [4,5- 
c ] quinoline-4-amine 

(58) l-[2-(4-( aminomethyl ) phenyl ] ethyl) -2-methyl-lH-iiiiida20 [4,5 
c] quinoline-4-ainine 

(59) l-[2-[4-(aminomethyl)phenyllethyl]-2-ethyl-lH-iiiiida2o[4,5- 
c ] quinol ine-4 -amine 

(60) 1- [2- [4- (aminomethyl) phenyl] ethyl] - 2 -n -propyl -IH- 
imidazo[4, 5-cJquinoline-4-amine 

(61) l-[2-[4-( aminome thyl ) phenyl ] ethyl ] - 2 -n-bu tyl - IH- 
imidazo[4, 5-clquinoline-4-amine 

( 62 ) 1- [2- [4- (aminomethyl) phenyl ] ethyl] -2-cyclopropylmethyl-lH- 
imidazo [ 4 , 5-c ] quinoline-4 -amine 

(63 ) 1- [2- [4- (aminome thyl J phenyl] ethyl] -2-ethoxymethyl-lH- 
imidazo [ 4 , 5-c ] quinoline-4 -amine 

(64) l-[2-[4-( aminome thyl ) phenyl ) ethyl ] - 6 , 7 , 8 , 9 - te trahydro-lH- 
imidazo [ 4 , 5-c ] quinol ine-4 -amine 

(65) l-[2-[4-( aminomethyl ) phenyl ] e thyl ] - 6 , 7 , 8 , 9 - 1 e tr ahydro-2 - 
me thyl-lH- imidazo (4, 5-c] quinoline-4-amine 

(66) l-[2-(4-(aminomethyl)phenyl]ethyl]-2-ethyl-6,7,8,9- 
te trahydro-lH- imidazo [4 , 5-c] quinoline-4-amine 

(67 ) 1- [2- [4- (aminomethyl) phenyl ] ethyl] -6,7,8, 9-tetrahydro-2-n- 
pr opyl-lH- imidazo [4 , 5-c] quinoline-4 -amine 

(68) l-[2-[4-(aminomethyl)phenyl]ethyl]-2-n-butyl-6,7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(69) 1- [2- [4- (aminome thyl) phenyl] ethyl] -2 -cyclopropylmethyl- 
6,7,8, 9-tetrahydro-lH-imida20 [4 , 5-cl quinoline-4-amine 

(70) l.(2-[4- (aminomethyl ) phenyl ] ethyl ] -2-e thoxymethyl-6 , 7,8,9- 
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t e traliydr o-lH-lmldazo ( 4 , 5-c I quinoline-4 -amine 

(71) l-[2- [4- (axainomethyDphenyl) ethyl] --1,6, 7,8- 
tetrahydrocyclopenta [b] iiaidazot4, 5-d)pyri<iine-4-amine 

(72) 1- [2- (4- (aminomethyl)phenyl] et±yl] -1, 6, 7, B-tetrahydro-2- 
methylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-a2nine 

(73) 1- [2- [4- (aminomethyDphenyl] ethyl] -2-ethyl-l, 6, 7 , 8- 
tetrahydrocyclopenta [b] imidazo [4, 5-dJpyridine-4-ainine 

(74) l-t2-[4 - (aminomethyDphenyl] ethyl J -1, S, 7 , 8-tetrahydro-2-ii 
propylcyclopenta [b] imldazo [4 , 5-d]pyridine-4 -amine 

(75) 1- [2- (4- (aminomethyl)phenyl]ethyl] '-2-n-butyl-l, 6, 7, 8- 
tetrahydrocyclopenta [b] imida2o(4, 5-d]pyridine-4-amine 

(76) l-[2-I4-( aminome thyl ) phenyl ] ethyl ] -2 -cyclopropylme thyl- 
1,6,7, 8- tetrahydrocyclopenta lb] imidazo [4, 5-d]pyridine-4-amine 

(77) 1- (2- (4- (aminomethyDphenyl] ethyl] -2-ethoxymethyl-l, 6, 7, 8 
tetrahydrocyclopenta [b] imidazo (4 , 5-d]pyridine-4 -amine 

(78) l-[2-(4-(aminomethyDphenyl]ethyl]-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5 -d] pyridine- 4 «^ amine 

(79) 1- [ 2 - [ 4 - ( aminome thyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8 , 9 , 10-hexahydro 
2-inethylcyclohepta[b] imidazo [4, 5-d]pyridine-4.-amine 

(80) 1- [2 - [4- (aminomethyl)phenyl] ethyl] -2-ethyl-l, 6,7, 8, 9, 10- 
hexahydrocyclohepta- [b] imidazo (4 , 5-d]pyridine-4-amine 

( 81 ) 1- [ 2- [4- (aminomethyl ) phenyl ] ethyl ] -1 , 6 , 7 , 8 , 9 , 10-hexahydro 
2 -n-propylcyclohepta [b] imidazo [4 /5-d]pyridine-4 -amine 

( 82 ) 1- [ 2 - [ 4- (aminomethyl ) phenyl ] ethyl ] -2-n-butyl-l ,6,7,8,9,10 
hexahydrocyclohepta [b] imidazo (4, 5-d]pyridine-4-amine 

(83) l-[2-[4-{aminomethyl)phenyl]ethyl)-2-cyclopropylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [ 4 , 5-d]pyridine-4- 
amine 

(84) 1- [2- [4- (aminomethyDphenyl] ethyl] -2-ethoxymethyl- 
1,6,7,8,9, lO-hexahydrocyclohepta f b] imidazo [4 , 5-d]pyridine-4- 
amine 

(85) 1-12- (4-aminophenyl) ethyl] -IH-imidazo [4 , 5-c] quinoline-4- 

amine 

(86) 1 - [ 2 - ( 4 -aminophenyl ) e thyl ] - 2 -methyl - IH-imidazo [4,5- 
c] guinoline-4-amine 
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(87) 1- [2- (4-aininophenyl) ethyl] -2-etliyl-lH-iiiddazo[4, 5- 
c ] quinoline-4 -amine 

(88) 1 - 1 2 - ( 4 -nininopheny 1 ) e thyl 1 - 2 -n-pr opy 1 - IH- imidar o [4,5- 
c] quinoline-4 -amine 

( 89 ) 1-12- (4-aminophenyl ) ethyl] -2-n-butyl-lH-imidazo [4 , 5- 
c] quinoline-4-ainine 

(90) 1- [2- {4-aminophenyl ) ethyl] -2-cyclopropylmethyl-lH- 
iiiiidazoC4, 5-c]quinoline-4-amine 

( 91 ) 1- [2- (4-aminophenyl ) ethyl] -2 -ethoxyme thyl -IH-imidazo [4,5- 
c ] quinoline-4 -amine 

( 92 ) 1- [ 2- (4-aminophenyl ) ethyl ) -6 , 7 , 8 , 9-tetrahydro-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

(93 ) 1- [2- (4-aininophenyl) ethyl] -6,7, 8, 9-tetrahydro-2-methyl-lH- 
imidazo[4, 5-c]quinoline-4-amine 

(94) 1-7 [2- (4-aminophenyl) ethyl] -2-ethyl-6, 7*, 8, 9-tetrahydro-lH- 

imidazo [4 , 5-c] quinoline-4 -amine 

(95) 1 - [ 2 - (4-aminophenyl ) ethyl 1-6,7,8, 9- tetrahydro-2-n-propyl- 
lH-imidazo [4 , 5-c] quinoline-4 -amine 

(96) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-6, 7 , 8 , 9-tetrahydro-lH- 
imidazo (4 , 5-c ] quinoline-4-amine 

( 97 ) 1- [2- (4-aminophenyl) ethyl] -2-cyclopropylmethyl-6 ,7,8,9- 
t et rahydro-lH-imidazo 1 4 , 5-c ] quinb line- 4 -amine 

(98) 1- [2- (4-aminophenyl) ethyl] -i-ethoxymethyl-6,7, 8, 9- 
tetrahydro-lH-imidazo [4, 5-c] quinoline-4 -amine 

( 99 ) 1- [ 2- ( 4raminophenyl ) ethyl ] -1 , 6 , 7 , 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(100) 1- [2- {4-aminophenyl ) ethyl 1-1, 6,7, 8- tetrahydro-2- 
methylcyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(101) 1- [2- (4-aminophenyl) ethyl] -2-ethyl-l ,6,7,8'- 
tetrahydrocyclopenta[b] imidazo [4 , 5-d]pyridine-4-amine 

(102) l-I2-(4 - aminopheny 1 ) e thyl ] - 1 , 6 , 7 , 8 - 1 e t r ahydro-2 -n- 
propylcyclopenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(103) l-[2-(4-aminophenyl)ethyl]-2-n-butyl-l, 6,7,8- 
tetrediydrocyclopenta [b] imidazo [4 , 5-d)pyridine-4-amine 

(104 ) 1- [2- {4-aminophenyl) ethyl] -2-cyclopropylmethyl-l, 6, 7 , 8- 
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tietrahydrocyclopenta [bl Imidazo [4 , 5-dlpyridine-4-amine 

(105) 1- t2-C4-aininophenyl)ethylI-2~ethoxymet±yl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridine-4-aiaine 

(106) l-[2-(4-aminophenyl)ethyl)-l,6,7,8,9.10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-aiiiine 

(107) 1- 12- (4-aiiiinQphenyl)ethyl] -1,6, 7,8,9, lO-hexahydro-2- 
methylcyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(108 ) 1- (2- {4-aiiiinophenyl) etlqrl J -2-ethyl-l , 6 , 7 , 8 , 9 , 10- 
hexahydrocyclohepta [bl imidazo [4 , 5 -d] pyridine- 4 -amine 

(109) l-[2-(4 - aminopheny 1 ) e thy 1 1-1,6,7,8,9,10 -hexahydro-2 -n- 
propylcyclohepta lb] imidazo ( 4 , 5-d] pyridine-4 -amine 

(110) l-I2-{4-aminophenyl)ethyl]-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(111) 1- [2- (4-aminpphenyl) ethyl] -2-cyclopropylmethyl- 

1 # 6 , 7 , 8 , 9 , 10-hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4- 
amine 

(112) l-[2-(4-aminophenyl)ethyl]-2-ethQxymethyl-l, 6, 7, 8, 9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(113) N-(4-[2-( 4 -amino-lH-imidazo 1 4 , 5-c ] quinoline-1- 
yl ) ethyl ] phenyl ] ace tamide 

(114) N- [4- [2- (4-amino-2-mGthyl-lH- imidazo (4 , S-c] quinoline-l- 
yDethyllphenyl] ace tamide 

(115) N- [4- [2- (4-amino-2-ethyl-lrf-imidazoI4, S-clquinoline-l- 
yl) ethyl Iphenyl) ace tamide 

(116) N- [4- [2- (4-amino-2-n-propyl-lH-imidazo [4 , 5-c] quinoline-1- 
y 1 ) e thy 1 ] phenyl ] ace t cimide 

(117) [4- [2- (4-amino-2-n-butyl-lH-imidazo[4, 5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(118) N- [4- [2- (4-aidno-2-cyclopropylmethyl-lH-imidazo[4, 5- 
c] quinoline-l-yl) ethyl]phenyl] acetamide 

(119) N-[4-[2-(4-amino-2-ethoxymethyl-lH-imidazo(4,5- 
c)quinoline-l-yl)e thyl ] phenyl ] ace t ami de 

(120) N- [4- [2- (4-amino-6, 7 , 8 , 9-tetrahydro-lH-imidazo [4, 5- 
c] quinoline-l-yl ) ethyl ] phenyl ] acetamide 

(121) N-[4-[2-(4-amino-6,7,8,9-tetrahydro-lH imidazot4,5- 
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c] quinoline-l-yl ) et±tyl] phenyl ] acetamide 

(122 ) N- [4- [2- (4-ainino-2-ethyl-6 , 7,8, 9-tetrahydro-lH- 
Imidazo [4 , 5-c) qulnoline-1-yl) ethyl Jphenyl] acetamide 

(123 ) N- [4- [2- (4-ainino-6, 7 , 8, 9-tetrahydro-2-n-propyl-lH- 
iIQidazo [ 4 , 5-c ] quinoline-l-yl ) ethyl ] phenyl ] acetamide 

(124) N- [4- [2- (4-amino-2-n-butyl-6, 7 ,8, 9-tetrahydro-lH- 
imida2ot4, 5-c]guinoline-l-yl)ethylIphenyl] acetamide 

(125) N- [4- [2- (4-amino-2-cyclopropylmethyl-6, 7, 8, 9-tetrahydro- 
IH-imidazo [4 , 5 -cl quinoline-l-yl) ethyl] phenyl ) acetamide 

(126 ) N- [4- [2- (4-amino-2-ethoxymethyl-6 ,7,8, 9- tetrahydro-lH- 
imidazo [4 , 5-c] quinoline-l-yl) ethyl] phenyl ] acetamide 

(127 ) N- [4- [2- (4-amino-lr 6, 7 , 8-tetrahydrocyclopenta 
(b] imidazo [4 , 5 -d]pyridin-l-yl) ethyl] phenyl ] acetamide 

(128) N- t4-[2-(4-amiho-l, 6,7, 8-tetrahydro-2-methylcyclopenta 
[b] imida2o[4, 5-d]pyridin-l-yl) ethyljphenyl] acetamide 

(129) N- [4- [2- (4-amino-2-ethyl-l ,6,7, 8-tetrahydrocyclopenta 
[b]imidazo[4,5-d]pyridin-l-yl)ethyl]phenyl] acetamide 

(130) N- [4- [2 - (4-amino-l, 6,7, 8-tetrahydro-2-n-propylcyclopenta 
[b] imidazo [4 , 5-dlpyridin-l-yl) ethyljphenyl] acetamide 

(131) N-[4-[2-(4-amino-2-n-]3utyl-l,6,7,8-tetrahydro-2- 
cyclopenta [b] imidazo [4, 5 -d]pyridin-l -yl) ethyljphenyl] acetamide 

(132) N-[4- [2- (4-amino~2-cyclopropylinethyl~l, 6,7,8- 
tetrahydrocyclopenta[bJimidazo[4,'5-d]pyridin-l-yl) ethyl] phenyl] 
acetcunide 

(133) N-[4-[2-(4-amino-2-ethoxymethyl-l,6,7,8- 

tetrahydrocyclopenta[b] imidazo [4, 5 -d]pyridin-l -yl) ethyl] phenyl] 
acetamide 

(134 ) N- 1 4- [2- (4-amino-l ,6,7,8,9, 10-hexahydrocyclohepta 
[b] imidazo [4 , 5-d]pyridin-l-yl) ethyl ] phenyl ] acetamide 

(135 ) N- [4- [2- (4-amino-l ,6,7,8,9, lO-hexahydro-2- 
methylcycloheptalb] imidazo [4 , 5-d] pyridin-l-yl ) ethyl] phenyl] 
acetamide 

(136) N-[4-t2-(4-amino-2-ethyl-l, 6, 7, 8, 9, 10- 
hexahydrocyclohepta (bj imidazo [4 , 5-d]pyridin-l-yl ) ethyl ]phenyl ] 
acetamide 
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•(137) N-[4-[2-{4-amixio-l,6,7,8,9,10-hexahydro-2-n- 
propylcyclohepta [b] Imidazo [4 , 5-dlpyrldin-l-yl) etlvUphenyl J 

acetamide 

(138) N-[4-[2-(4 -aniino-2 -n-butyl -1 ,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl ) ethyl ]phenyl] 
acetamide 

(139) N- (4- [2- ( 4-amiiio-2-cyclopropyline thyl-1 ,6,7,8,9,10- 
hexahydrocyclohepta [bj imidazo [4 , 5-d Jpyridin-l-yl ) ethyl Jphenyl J 
acetamide 

(140) N- [4- [2- (4-amino-2-ethoxymethyl-l, 6, 7 ,8,9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl ) ethyl ] phenyl J 

acetamide 

(141) l-[2-[4-(methylalnino)phenyl]ethyl]-lH-imidazoI4,5- 
c ] guinoline-4 -amine 

(142 ) 2-methyl-l- [2- [4- (methylamino)phenyll'ethyll -IH- 
imidazo [4 , 5-c J guinoline-4-amine 

(143 ) 2-ethyl-l- (2- 14- (methylamino)phenyl] ethyl] -IH-imidazo [4, 5 

c] quinoline-4-amine 

(144) [2-[4-(me thy 1 amino ) phenyl ] e thyl ] -2 -n-pr opyl -IH- 
imidazo [4 , 5-c] guinoline-4 -amine 

(145) 2-n-butyl-l-(2-[4-( me thy lamino ) phenyl ] e thyl ) - IH- 
imidazo ( 4 , 5-c] quinoline-4-amine 

(146) 2-cyclopropylmethyl-l- [2- [4- (methylamino) phenyl] ethyl] -IH 
imidazo [4 , 5-c] quinoline-4-6unine 

(147 ) 2-ethoxymethyl-l- (2- [4- (methylamino) phenyl] ethyl] -IH- 
imidazot4, 5-c]quinoline-4-amine 

(148) 6,7,8, 9-tetrahydro-l- (2- [4- (methylamino) phenyl] ethyl ] -IH- 
imidazo [4, 5-c}quinpline-4-amine 

(149) 6,7,8, 9-tetrahydro-2-methyl-l- [2- [4- (methylamino) 
phenyl] etlayl] -lH-imldazo[4, 5-c]quinoline-4-amine 

(150) 2-ethyl-6,7, 8, 9-tetrahydro-l- [2- [4- (methylamino) 
phenyl ) ethyl ] -IH-imidazo [ 4 , 5-c ] quinoline-4 -amine 

(151) 6,7, 8, 9-tetrahydro-l- [2- (4- ( methylamino) phenyl] ethyl] -2 -n 
propyl-lH-imidazo (4 , 5-c] guinoline-4 -amine 

(152 ) 2-n-butyl-6, 7 , 8, 9-tetrahydro-l - (2 - [4 - (methylamino) 
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phenyl] ethyl] -IH-imldazo [4 , 5-c) quinoline-4 -amine 
{153 ) 2-cyclppropyljnethyl-6, 7 , 8 . 9-tetrahydro-l- [2- [4- 
(jnethylamino)phenyl] ethyl] -IH-imidazo [4 , 5-c] quinoline-4«amine 

(154) 2-ethoxyinethyl-6 ,7,8, 9-tetrahydro-l- [2- [4- 

(me thylamino) phenyl ] ethyl ] -IH-imidazo [4 , 5-c] quinoline-4 -amine 

(155) l,6,7,8-tetrahydxo-l-t2-[4-(methylamino)phenyl] 
ethyl ] cyclopenti [b] imidazo [4 , 5-d] pyridine-4-amine 

(156) 1, 6,7»8-tetrahydro-2-methyl-l-[2- [4- (methylamino) 
phenyl] ethyl] cyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(157) 2-ethyl-l, 6,7, 8-tetrahydro-l-[2- [4- (methylamino) 
phenyl ] ethyl ] cyclopenta [b] imidazo [ 4 , 5-d] pyridine- 4 -amine 

(158) l,6r7,8-tetrahydro-l-[2-[4-(methylamino)phenyl] ethyl]-2- 
n-propylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-ainine 

(159) 2-n-butyl-l, 6, 7, 8-tetrahydro-l- [2- [4- (methylamino) 
phenyl ) ethyl ] cyclopenta [b] imidazo [4 , 5 -d] pyridine- 4 -amine 

(160) 2-cyclopropylmethyl-l, 6, 7, 8-tetrahydro-l- [2- [4- 
(methylamino)phenyl] ethyl] cyclopenta [b] imidazo [4, 5-d]pyridine-4- 
amine 

(161) 2-ethoxyroethyl-l, 6,7, 8-tetrahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl ] cyclopenta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(162) 1,6,7, 8, 9,10-hexahydro-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d] pyridine-4-amine 

(163) 1, 6,7, 8, 9, lO-hexahydro-2-methyl-l- [2- [4- (methylamino) 
phenyl ] ethyl} eye lohepta [b] imidazo [4 , 5-dl pyridine-4 -amine 

(164) 2-ethyl-l,6,7,8,9,10-hexahydro-l- [2- [4- (methylamino) 
phenyl) ethyl] cyclpheptalb] imidazo [4 , 5-d] pyridine-4-amine 

(165) 1, 6, 7,8,9, iO-hexahydro-1- [2- [4- (methylamino) phenyl] 
ethyl] -2-n-propylcyclohepta[b) imidazo [4 , 5-d]pyridine-4 -amine 

(166) 2-n-butyl-i, 6,7 , 8, 9, 10-hexahydro-l- [2 - [4 - (methylamino) 
phenyl ] ethyl ] cyclohepta [b] imidazo [ 4 , 5-d] pyridine-4 -amine 

(167) 2-cycloprppylmethyl-l, 6,7,8,9, 10-hexahydro-l- [2- [4- 
(methylamino) phenyl 1 ethyl ] cyclohepta [b] imidazo [4 , 5-dl pyridine-4 - 
amine 

(168) 2-ethoxymethyl-l ,6,7,8,9, 10-hexahydro-l- [2- [4 -me thylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 



- 16 - 



The novel 1- (substituted aryl)al)cyl-lH-iinidazppyridine-4- 
amine derivatives represented by general formula (I) above 
according to the invention may be produced by any of various 
different processes. As the first form of a production process 
for the invention there may be mentioned the following 
production process which follows the method disclosed in 
Japanese Unexamined Patent Publication No. 3-206078, which 
production process allows synthesis of coii?)ounds of general 
formula (I) wherein is a group represented by SO^*r\ - CONrV 
or NR"r" or a hydroxyl group and R* is a hydrogen atom, of which 
r" is a lower alkyl group or benzyl group and r" is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or unsubstituted benzenesulfonyl 
group. 



(II) (HI) (TO 




(I) 
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wherein R*' is a group represented by SO^V, CONRV or NR"*r"* or 
a hydroxyl group, when r"* is a hydrogen atom r"* is a lower 
alkanesulfonyl group, lower alJcanoyl group, lower alJcyl group or 
a substituted or unsubstituted benzenesulf onyl group, when R**' is 
a lower alkyl group or benzyl group r"* is a lower alkyl group, 
benzyl group, lower alkanesulfonyl group, lower alkanoyl group 
or a substituted or iinsubstituted benzenesulf onyl group, and r', 
R , R , R , R*, R*, m, n, X, y and the bonds represented by dotted 
and solid lines are as defined above. 

Conqpounds represented by general formulas (II) and (III) as 
starting materials in the production process for the invention 
are known confounds or commercially available compounds, and 
their production processes are disclosed in Journal of Medicinal 
Chemistry, Vol.18, p. 726 (1975) and elsewhere. 

Specifically, in Step 1 a coxnpound represented by general 
formula (II) may be reacted in the presence* or in the absence of 
a solvent such as acetic acid, using a nitrating agent such as 
fuming nitric acid at from 0"C to the reflux temperature of the 
solvent, to obtain a compoimd of general formula (III) . 

In Step 2, the compound of general formula (III) may be 
reacted in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride using a 
chlorinating agent, for example phosphorus oxychloride, thionyl 
chloride, phosgene, oxalyl chloride or phosphorus pentachloride 
at from O'^C to the reflux" temperature of the solvent, to obtain a 
compound of general formula (IV) . 

In Step 3, an amine represented by the following general 
formula (IX) . 




(IX) 



wherein R*', R*, r', m, n and Y are as defined above, 
production processes for which are disclosed in Japanese 
Unexamined Patent Publication No. 2-6461, No. 62-116575, No. 59- 
48447 and No. 52-85137 and Journal of Medicinal Chemistry, 
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Vol.20, p. 1212 (1577), etc*, may be reacted with a coii5>ound of 
general formula (IV) in an inert solvent such as N,N- 
dime thyl forma mi de or methylene chloride in the presence or in 
the absence of a base such as triethylamine or potassium 
carbonate at from -10"C to the reflux temperature of the solvent, 
to obtain a compound of general formula (V) . 

In Step 4, the nitro group of the confound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method 'using a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodium borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a conqpound of genercd formula (VI) . 

In Step 5, the coii5>ound of general formula (VI) may be 
reacted with a trialkyl orthoester represented by the following 
general formula (X) 

R*C(OR), (X) 
wherein R represents a lower alkyl group and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid emd in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylfonnamide or methylene chloride at from O'C to 200**C, to 
obtain a compound of general formula (VII) (provided that when 
R^' of general formula (VI) is a SOjNH, group, R^' represents a 
group SOpi=C(OR)R* due to the reaction conditions). However, 
depending on the compotind, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VI) and general formula (VII) which is represented by the 
following general formula (XI) 




(XI) 



wherein R, R*', R*, r', R*, R*, m, n, X and Y are as defined above, 
and in such cases the resulting intermediate (XI) may be reacted 
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dn the presence or in the absence of an acid catalyst such as 
toluenesulfonic acid and in the presence or in the absence of an 
inert solvent such as N.N-dimethylformaniide, acetonitrile or 
toluene at from 0**C to 200"C to obtain a compound of general 
formula (VII) . 

As an alternative method, the compound of general formula 
(VI) may be reacted with a conpound represented by the following 
general formula (XII) 

R*C0Z (XII) 
where Z is a chlorine atom or bromine atom, and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as p-toluenesulfonic acid and in the presence or in the 
absence of an inert solvent such as N,N-dimethylfonnamide, 
acetonitrile or toluene at from O'C to 200*C to obtain a coii?)ound 
of general formula (VII) (provided that wh^n R*' of general 
formula (VI) is a hydroxyl group, R** represents a group OCOR*) . 

As another alternative method, the conpound of general 
formula (VI) may be reacted with a coinpound represented by the 
following general formula (XIII) 

R*C00H (XIII) 
wherein R* is as defined above, in the presence or in the absence 
of an acid catalyst such as hydrochloric acid or sulfuric acid 
and in the presence or iirthe absence of an inert solvent such 
as N,N-dimethylformamide or methylene chloride at from O^'C to 
200"C to obtain a compound of the following general formula (XIV) 




(XIV) 



wherein R*' represents a group OGOR* when R*' of general formula 
(VI) is a hydroxyl group, and in all other cases r'*, k\ r\ k\ 
R , m, n, X and Y are as defined above, after which this coir^>ound 
may be treated with a chlorinating agent to obtain a compound of 
general formula {VII ) . For the chlorinating reaction, when R* of 
the compound of general formula (XIV) is a hydrogen atom or a 
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linear or branched al)cyl group substituted with a lower alkoxy 
group, halogen atom or cyclic alkyl group, the compound of 
general formula (XIV) may be reacted directly with the 
chlorinating agent, and when of the conpound of general 
formula (XIV) is a linear or branched alkyl group with one or 
more hydroxyl groups r it may be reacted with the chlorinating 
agent after protecting the hydroxyl group (s) with a protecting 
.group such as acetyl (in which case R* represents a linear or 
branched alicyl group having one or more hydroxyl groups 
protected with a protecting group such as acetyl) . 

For the chlorinating reaction, a suitable chlorinating agent, 
for exaii5>le phosphorus oxychloride, thionyl chloride, phosgene, 
oxalyl chloride or phosphorus pentachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N,N-dimetbylformamide or methylene chloride at from O'C 
to the reflux temperature of the solvent, to obtain a conpound 
of general formula (VII) (provided that when R* of general 
formula (XIV) is a linear or branched alkyl group having one or 
more hydroxyl groups, R* represents a linear or branched al)cyl 
group having one or more hydroxyl groups protected with a 
protecting group such as acetyl) • 

In Step 6, the coinpound df general formula (VII) and phenol 
may be reacted with an aDtali such as sodium hydroxide or 
potassium hydroxide in the presei>ce or in the absence of an 
inert solvent such as N,N-dimethylformamide or methylene 
chloride at from 0®C to 200'C to obtain a coii5)o\ind of general 
formula (VIII). 

In Step 7, the compound of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide or methylene 
chloride at from 0*C to 200**C to obtain a conipouild of general 
formula (I) . 

As the second form of the production process there may be 
mentioned the following production process. 
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wherein represents a lower allcyl group or benzyl group, and 
R**, r', r\ r\ R*/ m, n, X and Y are as defined above. 

Specifically, in Step 8 a conipound of general formula (V) 
obtained by the first form described above and a dibenzylamine 
or N-lower adJcyl-N-benzylamine may be reacted in the presence or 
in the absence of an inert solvent such as N,N-dimethylformamide 
or methylene chloride and in the presence or in the absence of a 
base such as triethylamine or potassium carbonate at from 0**C to 
200°C to obtain a compound of general formula (XV) . 

In Step 9, the nitro group of the compound of general 
formula (XV) may be reduced by an appropriate reduction method, 
for example a reduction method using nickel chloride and sodium 
borohydride or a reduction method using iron powder and 
hydrochloric acidr. to obtain a compound of general formula (XVI). 

In Step 10, the compound of general formula (XVX) may be 
reacted with a compound of general formula (X) , general formula 
(XII) or general formula (XXIX) in the same mauiner as step 5 
above and under the same conditions, to obtain a- con^oxmd of 
general formula (XVIl) . 

In Step 11, the conpound of general formula (XVII) may be 
subjected to debenzylation by an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Perlmcin's reagent in the 
presence of a hydrogen donor such as ammonium formate or formic 
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acid, to obtain a cosis>oiind of general formula (X) . 

As the third form of the production process there may be 
mentioned a process of producing a con^>ound of general fonmxla 
(I) wherein is a groi^ represented by NR^'r" and r" is a 
hydrogen atom. Specifically, it may be produced by hydrolysis 
of a conqpound of general formula (I) that can be obtained by the 
first form described above wherein R* is a group represented by 
NR"r" and r" is a lower alkemoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-propanol, isppropanol, n- 
butanol, sec-butanol, tert-butanol , etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfuric acid or an alkali such as sodium hydroxide or potassium 
hydroxide in a range from room tenqperature to the reflux 
tenperature of the solvent. 

The fourth form of the production process relates to a 
production process for a compound of general formula (I) wherein 
R* is a group represented by NR"r** and either r" and r" is a 
hydrogen atom while the other is a hydrogen atom or a lower 
alkyl group. Specifically, a conqpound represented by the 
following general formula (XVIII) 





(XVIII) 



where r" represents a lower alkyl group or benzyl group, r" 
represents a hydrogen atom or benzyl group, R** represents a 
hydrogen atom, lower alkyl group or benzyl group and R*, r', R*, 
R*, m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like, 
using a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a conipound of general 
formula (I) . 

As the fifth form of the production process there may be 
mentioned the following production process. 
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wherein R*' represents a hydrogen atom or lower alkyl group, W 
represents an oxygen atom or sulfur atom, and K^, r', r\ r', R*, m, 
n, X and Y are as 4e£ined above. 

Specifically, in Step 12 a confound of general formula (XIX) 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating agent in the presence 
or in the absence of an inert solvent such as N,N- ' 
dimethylformamide, acetonitrile or toluene at from O'C to 200'C, 
to obtain a compound represented by general formula (XX) . As 
exaxiqples of appropriate ureating agents there may be mentioned 
urea, cyanic acid, sodium cyanate, potassium cyanate, urethane, 
allcylurethane and alJcylisocyanate, and as examples of 
thioureating agents there-may be mentioned thiourethane, 
alkyl thiourethane, alkylisothiocyaiiate, etc. 

As the sixth form of the production process there may be 
mentioned the following production process. 




•wherein R*, R*, r\ r', m, n, X and Y are as de£ined above. 

Specifically, in Step 13 a conpound of general fonraila (ZXI) 
that can be obtained by the first or second form of the 
production process described above may be reacted with an 
appropriate dehydrating agent at from O'C to 200'C to obtain a 
confound represented by general formula (XXII) . As exanples of 
appropriate dehydrating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulf onyl chloride, N,N'- 
dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anhydride, etc. 

In Step 14, the congpound of general formula (XXII) may be 
reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXIII) . 

As the seventh form of the production process there may be 
mentioned the following production process. 




OPh 



(xxvi) axni} 

wherein r" represents a lower al)cyl group, and r', r', R*, R*, m, 
n, X and Y are as defined above. 

Specifically, in Step 15 a compound of general formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a conpound represented by general formula 

(XXV) , and in Step 16 the compound of general formula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
confound represented by general formula (XXVI). 
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In step 17, the con^jound of general formula (XXVI) may be 
reacted with an alcohol such as methanol or ethanol in the 
presence of an apprc^riate acid catalyst in a range from room 
temperature to the reflux temperature of the solvent, to obtain 
a compound represented by general formula (XXVII) . As examples 
of appropriate acid catalysts there may be mentioned 
concentrated hydrochloric acid, concentrated sulfuric acid, 
thionyl chloride and alcoholic hydrogen chloride. 

As the eighth form of the production process there may be 
mentioned the following production process. 




wherein r" represents a lower al)cyl group, and r', R*, r', r*. m. 
n, X and Y are as defined above. 

Specifically, in Step 18 a con^jound of general formula 
(XXVIII) that can be obtained by the first form of the 
production process described above may be reacted by the same 
method as in Step 7 above to obtain a compound represented by 
general formula (XXIX) . 

In Step 19, the compound of general formula (XXIX) and 
hydroxylamine hydrochloride are reacted in the presence or in 
the absence of a base such as sodium acetate, triethylamine, 
potassium carbonate, etc. and in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide, an alcohol 
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6uch as methanol, ethanol, etc. or methylene chloride in a range 
from 0*C to 200"C, to obtain a cox^pound represented by general 
formula (XXX) . 

In Step 20, the oxime group of the compoiind of general 
formula (XXX) may be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a conpound represented by 
general formula- (XXXl) . As exasples of ax>propriate catalysts 
there may be mentioned platinum, Raney nickel, palladium carbon, 
etc., and the reaction may be carried out in a solvent of water 
or an alcoholic solvent such as methanol, ethanol, etc. or a 
mixture of water and an alcoholic solvent, in the presence or in 
the absence of ammonia water or ammonia gas under tenqperature 
conditions of from room teinperature to 200"C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an effective conponent a novel 
1- (substituted aryl)al)cyl-lH-imidazopyridine-4 -amine derivative 
represented by general formula (I) above produced in this 
fashion, or a pharmacologically acceptable salt thereof, is 
usually administered in the form of an oral preparation such as 
capsules, tablets, fine particles, granules, powder, syrup, etc. 
or a parenteral preparation such as an injection, suijpository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can b^'*produced by common methods with 
addition of pharmacologically and pharmaceutical ly acceptable 
additives. Specifically, for oral preparations and 
suppositories there may be used formulating coniponents such as 
excipients (lactose, D-mannitol, com starch, crystalline 
cellulose, etc .), disintegrating agents (carboxymethyl cellulose, 
carboxymethyl cellulose calcium, etc.), binding agents 
(hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents '{magnesium 
stearate, talc, etc.), coating agents (hydroxypropylmethyl 
cellulose, white sugar, titanitim oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating coxiqponents 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve upon use 
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.(distilled water for injection, physiological saline, propylene 
glycol, etc.), pH regulators (inorganic or organic acids or 
bases), isotonizing agents (salt, glucose, glycerin, etc.) and 
stabilizers; and for eye ointments and external preparations 
there may be used appropriate formulating coii5)onents such as 
ointments, creams and taclcifiers (white vaseline, macrogol, 
glycerin, cotton fabric, etc.) 

The dosage of the confounds for patients under treatment 
will depend on the synqptoms of the patients, but the daily 
dosage for adults is usually about 0.1-1000 mg when administered 
orally and about 0.01-500 mg when administered parenterally. 

[Examples] 

The present invention will now be explained by way of 
reference exantples and examples which, however, are in no way 
intended to restrict the invention. 
Reference Example 1 

.2- [4 - (me thylaraino) phenyl Jethylamine- hydrochloride 

( 1 ) N- ( 4 - ( cyanoine thyl ) phenyl ] f ormamide 

A mixed solution of 71 ml of acetic anhydride and 40 ml of 
formic acid was stirred at 50°C for 3 minutes, after which 20.0 g 
of 4-aminobenzyl cyanide was added while stirring on ice, and 
the mixture was further stirred at room temperature for 30 
minutes. A 20% sodium hydroxide, aqueous solution was added to 
the reaction solution to adjust the liquid to pH 8. After 
filtering off the precipitated crystals, they were washed with 
water to obtain 19.0 g of N- [4- (cyanomethyl) phenyl] f ormamide 
(melting point: 103 . 0-105 . 0'C) . 

(2) 2- [4- (methylamino)phenyl)ethylamine -hydrochloride 

To a suspension of 22.8 g of lithium aluminum hydride and 
500 ml of anhydrous tetrahydrofuran under a nitrogen stream 
there was added dropwise over 30 minutes a mixed solution of 
29.5 g of concentrated sulfuric acid and 100 ml of anhydrous 
tetrahydrofuran, while stirring on ice. After heating the 
mixture to room temperature, a solution of 19.3 g of N-14- 
(cyanomethyl) phenyl ]f ormamide in 400 ml of anhydrous 
tetrahydrofuran was added dropwise over one hour. After 
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istirring at room ten?>erature for on hoxir, a mixed solution of 
60 ml of %^ter and 120 ml of tetrafaydrofuran was added dropwise. 
After adding 9.5 g of potassium carbonate, the mixture was 
stirred at room texq>erature for 14 hours. The insoluble portion 
was filtered off and washed with tetrahydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the liquid to pH 2. The 
precipitated crystals were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals. 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215. 0-220. 0**C. 
Elemental analysis: C^^,-2HCL 
Calculated: C, 48.44; H, 7.23; 12.55 
Fo\ind: C, 48.39; H, 7.29; N, 12.59 

Reference Example 2 

2 - [ 4 - ( 2 - aminoe thy 1 ) phenyl ] - 2 -me thy 1 - 1 , 3 - di oxolane 

(1) N-[2-[4-(2 -me thyl- 1 , 3 -dioxolan-2 -yl ) phenyl ] ethyl 1 
trifluoroacetamide 

After dissolving 10.0 g of N-[2-(4-acetylphenyl)ethyl] 
trifluoroacetamide in 100 ml of toluene, 12.0 g of ethylene 
glycol and 0.4 g of p-toluenesulfonic acid*lH,0 were added and 
the mixture was refluxed^or 15 hours using a Dean Stark 
apparatus. After cooling the reaction solution, it was washed 
with water and dewatered, and then the solvent was distilled off 
under reduced pressure to obtain 11.0 g of N-[2- [4- (2-methyl- 
1, 3 -dioxolan-2-yl) phenyl) ethyl J trifluoroacetamide (melting 
point: 72.0-74.0*0). 

(2) 2- [4- (2-aminoethyl ) phenyl 1 -2-methyl-l, 3-dioxolane 

After dissoiying 11.0 g of N-[2-[4-(2-methyl-l,3-dioxolan- 
2 -yl) phenyl] ethyl] trifluoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium hydroxide aqueous solution was added and the 
mixture was stirred at room temperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 
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Mass spectrum m/z: 207 (M*) 

NMR spectrum * (CDCl,)- ppm: 1.65 {3H, s) , 2.74 (2H, t, J=6.5H2), 

2.97-3.00 (2H, m) , 3.79(2H, t, J=2Hz) , 4.03 (2H, t, J=2Hz) , 
7.18{2H, d, J=8Hz), 7.41 (2H, d, J=8Hz) 

Reference Example 3 

N- [1- [4- ( 2 -aminoethyl) phenyl] ethyl] acetamide- hydrochloride 

(1) [1- [4- [2- (tert-butoxycarbonylamino) ethyl] phenyl] ethyl] 
acetamide 

To 10.0 g of [4- [2- (tert-butoxycarbonylamino) ethyl] 
acetophenone there were added 100 ml of 10% methanolic ammonia 
cind 1 ml of Kaney nicJcel, and the mixture was stirred for 48 
hours under a hydrogen atmosphere at 60'C, 80 atmospheres.- After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under reduced pressure. The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued for 30 minutes. After adding water and extracting 
with methylene chloride, the solution was dried and concentrated 
under reduced pressure. The residue was washed with diethyl 
ether to obtain 9.30 g of N- [1- [4- [2- (tert-butoxycarbonylamino) 
ethyl] phenyl] ethyl] acetaaiiiide (melting point: 138 . 0-140 . 0**C) . 

(2) N-[l-[4-(2-aminoethyl)phenyl1ethyl] acetamide • hydrochloride 

After dissolving 9.00 g of N- [1- [4- (2- (tert- 
butoxycarbonylamino) ethyl] phenyl] ethyl] acetamide in 18 ml of 
methanol, 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
temperature one hour. After concentrating the reaction solution 
under reduced pressure, 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice, and the precipitated crystals 
were filtered off to obtain 6.0 g of colorless crystals. 
Recrystallization from ethanol yielded colorless crystals with a 
melting point of 212. 0-214. O^'C. 
Elemental analysis: CJi^fip*HCL 
Calculated: C, 59.37; H, 7.89; N, 11,54 
Found: C, 59.25; H, 7.61; N, 11.48 
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Reference Exaiople 4 

2- [4- (dibenzylamino)phenyl] ethylamine •hydrochloride 

(1) N- (2- (4- (dibenzylamino) phenyl] ethyl] trifluoroacetaznide 

To 1.00 g of N-I2-(4-aininophenyl)ethyl] trifluoroacetamide 
there were added 600 mg of potassium ceurbonatCr 10 ml of N,N- 
dimethylformamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50"C for one hour. After adding water and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isopropyl ether to obtain 1.10 g of N-[2-[4- 
(dibenzylamino) phenyl] ethyl] trifluoroacetamide (melting point: 

142.0-144.0^0 . 

( 2 ) 2 - [ 4 - ( dibenzylamino ) phenyl ] ethylamine • hydrochloride 

To 1.00 g of N~ [2- [4- (dibenzylamino )pt{enyl] ethyl] 
trifluoroacetamide there were added 3 ml of methanol and 2 ml of 
a 10% sodium hydroxide aqueous solution, and the mixture was 
stirred at 60'*C for 30 minutes. After concentrating the reaction 
solution under reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
EthEuiolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain l.'OO g of colorless crystals. 
Recrystallization from a mixed sblution of methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168. 0-170. 0*C. 

Elemental analysis: C^^,-2HCl-l/4H,0 
Calculated: C, 67.09; H, 6.78; N, 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Example 5 

4- {2-aminoethyl ) - a -methylbenzyl alcohol • hydrochloride 

After dissolving 10.0 g of 4- (2-azidoethyl) acetophenone in 
50 ml of methanol, 2.0 g of sodiiim borohydride was added and the 
mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with diethyl 
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ether, dried and then concentrated under reduced pressure ♦ The 
resulting faint yellovr liquid was dissolved in 150 ml of 
tetrahydrofuran, and after adding 21.7 g of triphenylphosphine 
and 2.5 ml of water, the mixture was stirred at room temperature 
for 10 hours. After concentrating the reaction solution under 
reduced pressure, it was dissolved in 100 ml of ethanol, and 
then ethanolic hydrogen chloride was added prior to stirring on 
ice. The precipitated crystals were filtered off to obtain 9.00 
g of colorless crystals. Recrystallization from ethanol yielded 
colorless crystals with a melting point of 171.0-172 . 0**C. 
Elemental analysis: CipH^NO-HCl 
Calculated: C, 59.55; H, 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; N, 6.85 

Reference Exanple 6 

4- (3-aminopropyl) benzenesulf onamide-hydrochloride 

(1) N-{3-phenylpropyl)acetamide 

To a solution of 1.00 g of 3 -phenylpropylamine in 25 ml of 
pyridine there was added dropwise 3.8 ml of acetic anhydride 
while cooling on ice, and then the mixture was stirred at room 
temperature for one hour. The solvent was distilled off under 
reduced pressure, ethyl acetate and 10% hydrochloric acid were 
added to the residue, an*-after adjusting the liquid to pH 3-4 
it was separated. After washing^ the organic layer with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure to obtain 6.20 g of N-(3- 
phenylpropyl ) acetamide . 

(2) 4-[3-(acetylamino)propyl)benzenesulfonyl chloride 

To a solution of 1.00 g of N- (3 -phenylpropyl) acetamide in 
10 ml of methylene chloride there was added dropwise 3.40 g of 
chlorsulfonic acid while cooling on ice, after which the mixture 
was refluxed for one hour. The reaction mixture was poured into 
ice water, and the separated organic layer was washed with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 
g of 4-[3-(acetylamino)propyl]benzenesulfonyl chloride. 

(3 ) 4- [3- ( acetylamino) propyl Ibenzenesulfonamide 

A mixture of 1.20 g of 4-[3- (acetylamino)propyll 
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benzenesulfonyl chloride, 6 ml of tetrahydrofuran and 3.0 g of 
ammonia water was stirred at room temperature for 7 hoiirs. 
After distilling off the solvent under reduced pressxire and 
adding methanol to the residue, the Insoluble portion was 
filtered off. The filtrate was concentrated to obtain 0.50 g of 
4- [3- (acetylamlno)propyl]benzenesulf onamide . 
( 4 ) 4- (3-aminopropyl ) benzenesulf onamide • hydrochloride 
A mixt\ire of 1.95 g of 4- [3- (ace tyl amino) propyl] 
benzenesulf onamide and 20 ml of 6 N hydrochloric acid was 
stirred at llO-UO^'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectriun f (DMSO) ppm: 1.89(2H, quint, J=8Hz), 2.74(2H, t, 
J=8Hz), 2.80(2H, t, J=8Hz), 7.20 (2H, br-s) , 7.40 (2H, d, J=8.5H2), 
7.76(2H, d, J=8.5H2), 7.93 (2H, br-s) 

Reference Example 7 

N- [4- {2-aminoethyl)phenyl] -4-methylbenzenesulf onamide 

(1) N-[2- (4-nitrophenyl)ethyl] trif luoroacetamide 

To a mixture of 5.00 g of 2- (4-nitrophenyl) ethyl amine- 
hydrochloride and 50 ml of methylene chloride there were added 
3,4 ml of triethylamine and 10.5 ml of trif luoroace tic anhydride 
while cooling on ice, and the mixt.ure was stirred at room 
teinperature for 30 minutes. Aft§r concentrating the reaction 
mixture under reduced pressure emd adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
was distilled off under reduced pressure to obtain 8.50 g of N- 
[2- (4-nitrophenyl) ethyl] trif luoroacetamide . 

(2) N-[2-(4-aminophenyl)ethyl] trif luoroacetamide 

After dissolving 36.3 g of N- [2- (4-nitrophenyl) ethyl] 
trif luoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was added and the solution was subjected to catalytic 
reduction at normal temperature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain 33.4 g of N-[2-(4- 
aminophenyl) ethyl] trif luoroacetamide. 
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»(3 ) [4 - [2- ( trif luoroacetylamino) ethyl]phenyl] -4- 
methylbenzenesulfonamide 

To a mixture of 10.0 g o£ N- [2- (4-aininpphenyl) ethyl] 
trifluoroacetamide, 50 ml of methylene chloride and 7,9 ml of 
triethylamine there was added dropwise a 10-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulf onyl 
chloride while stirring on ice, and the stirring was continued 
for one hour. Water was added to the reaction mixture, and the 
precipitated crystals were filtered off -to obtain 10.7 g of 
[ 4 - [2 - ( trif luoroacetylamino) ethyl] phenyl! -4- 
methyllDenzenesulfonamide . 

(4) N- [4- ( 2 -aminoethyl) phenyl] -4-methylben2enesulf onamide 

A mixture of 13.4 g of N- [4- [2- (trif luoroacetylamino) ethyl] 
phenyl ]-4-methylbenzenesulfonamide, 130 ml of methanol and 80 ml 
of a 10% sodium hydroxide aqueous solution was stirred at room 
temperature for 30 minutes. After adding io% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7, it was 
concentrated tinder reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.0 
g of a light yellow liquid. 

NMR spectrum ^ (DMSO) ppm: 2.33(3H, s) , 2.76(2H, t, J=8.5Hz), 
2.96(2H,. t, J=8.5Hz), 7.05(2H, d, J=8.5Hz), 7.10(2H, d, J=8.5Hz),^ 
7.34(2H, d, J=8Hz), 7.65 (2H, d, jJ=8Hz) , 8.40 (2H, br-s) 

Reference Example 8 

4- (2-aminoethyl) -N-methylbenzenesulfonamide -hydrochloride 
(1) N- (2-phenylethyl)acetamide 

To a solution of 15.0 g of 2 -phenyl ethyl amine in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
while cooling on ice, and the mixture was stirred at room 
temperature for one hour. After concentrating the reaction 
mixture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4, extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, and the solvent 
was distilled off under reduced pressure to obtain 27.7 g of N- 
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• C 2 -phenyle thyl ) acetamide . 

(2) 4-[2-(acet:ylaxnino)ethyl]ben2enesulfonyl chloride 

To a mixed solution of 98.2 g of N- (2 -phenyl etixyl) acetamide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsiilfonic acid while cooling on ice. After refluxing for 
2 hours, the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtain 88.3 g of 4-[2-(acetylauninc)ethyl] 
benzenesulfonyl chloride. 

(3 ) 4- [2- (acetylamino) ethyl] -N-methylbenzenesulfonamide 

To a solution of 5.00 g of 4-[2-(acetylamino)ethyll 
benzenesulfonyl cW-oride in 25 ml of tetrahydrofixran there was 
added at room ten5)erat\ire 14.8 g of a 40% methylamine aqueous 
solution. After refluxing for 5 ho\irs, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4-[2- 
(acetylamino) ethyl] -N-methylbenzenesulfonamide. 

(4) 4- {2-aminoethyl) -N-methylbenzenesulfonamide 'hydrochloride 

A mixture of 34.0 g of 4- [2- (acetylamino) ethyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N hydrochloric acid was 
stirred at 110**C for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectrum J (DMSO) ppffi: 2.42 (3H, s) , 3.02(2H, t, J=5Hz) , 
3.07{2H, t, J=5Hz), 7.40(1H, br-6) , 7.57(2H, d, J=8Hz) , 7.74<2H, 
d/J=8Hz), 8.08(2H, br-s) 

Reference Example .9 

4 - ( 2 -aminoe thyl ) -N-propylbenzenesul f onamide 
( 1 ) N-propyl-4- [ 2 - ( trif luoroacetylamino) ethyl ] 
benzenesulf onamide 

To a solution of 13.4 g of 4- [2- (trif luoroacetylamino) 
ethyl]benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated xinder reduced pressure, and water and methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4- [2- 
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'( tri fluoroacetylamino) ethyl ] benzenesulfonaznide . 
(2) 4- (2-aininoet±yl) -N-propylbenzenesulf onamide 

To a solution of 15.3 g of N-propyl-4- [2- 
( trif luoroacetylamino) ethyllbenzenesulfonamide in 150 ml of 
methanol there was added at room tenperature 92 ml of a 10% 
sodi\im hydroxide aqueous solution, and the mixture was stirred 
for 30 minutes.. After adding 10% hydrochloric acid to the 
reaction mixtxire to adjust the liquid to pH 7-8, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated under reduced pressure to obtain 12.7 
g of a colorless liquid. 

NMR spectrum S {mSO) ppm: 0.80 (3H, t/ J^lHz) , 1.40 (2H, sextet, 
J=7Hz), 2.70(2H, t, J=7H2), 2.97(2H, t, J=7.5H2), 3.09{2H, t, 
J=7.5H2), 4.23(1H, br-s) , 7.46(2H, d, J=8Hz) , 7.74(2H, d, J=8Hz) , 
7.B0-8.00(2H, br-s) 

Reference Example 10 

4- {2-aminoethyl ) -N, N-dimethylbenzenesulfonamide -hydrochloride 

(1) 4- [2- (acetylamino) ethyl] -N, N-dimethylbenzenesulfonamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl 1 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room teit5>erature^l7 .2 g of a 50% dimethylamine aqueous 
solution r and the mixture was refluxed for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl] -N, N- 
dime thy Ibenzenesulfonamide . 

(2) 4- (2-aminoethyl) -N, N-dimethylbenzenesulfonamide* 
hydrochloride 

A mixture of 4.10 g of 4- [2- (acetylamino) ethyl] -N, N- 
dimethylbenzenesulfonamide and 40 ml of 6 N hydrochloric acid 
was stirred at 100"C for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum (DMSO) ppm: 2.62(6H, s) , 3.01(2H, t, J=8.5Hz), 
3.11 {2H, t, J=8.5H2), 7.54{2H, d, J=8Hz) , 7.70(2H, d, J=8Hz) , 
8.00 (2H, br-s) 



- 36 - 




Reference Example 11 

2' (2~aininoetfayl)benzenesul£oziainide 

(1) 5-broino-2- [2- (trif luoroacetylamino) ethyl ]benzenesulfonyl 
chloride 

To a solution of 15.5 g of N-(2-(4-broinophenyl)ethyll 
trif luoroacetamide in 45 ml of methylene chloride there was 
added 10 ml of chlorsulf onic acid while cooling on ice, an<3 the 
mixture was refluxed for two days. After pouring the reaction 
mixture into ice water for separation, the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the orgisuxic layer, the solvent was distilled off 
\inder reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoluble portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was purified by column chromatography 
[silica gel, n-hexane/ ethyl acetate (6:1)] to obtain 4.90 g of 
5-bromo-2- [2- (trif luoroacetylamino) ethyl ]benzenesulfonyl 
chloride . 

(2) 5-bromo-2- [2- (trif luoroacetylamino) ethyl Jbenzenesulfonamide 

To a solution of 25.5 g of 5-bromo-2-[2- 
( trif luoroacetylamino) ethyl Ibenzenesulfonyl chloride in 38 ml of 
tetrahydrofuran there was^. added 45 ml of ammonia water while 
cooling on ice, and the mixture was stirred at room teinperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2- [2- 
( trif luoroacetylamino) ethyl ] benzenesulfonamide . 

(3 ) 2- [2- (trif luoroacetylamino) ethyl Jbenzenesulfonamide 

A mixture of ,12-0 g of 5-bromo-2- [2- 

( trif luoroacetylamino) ethyllbenzenesulfonamide, .120 ml of 
methanol and 1.2 g of 10% palladium- carbon was subjected to 
catalytic reduction at normal temperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2-[2- 

( trif luoroacetylamino) ethyl 1 benzenesulfonamide • 

(4) 2- (2-'aminoethyl) benzenesulfonamide 

A mixture of 11.0 g of 2- [2- (trif luoroacetylamino) ethyll 
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benzenesulfonamide, 110 ml of methanol and 66 zal of a 10% sodium 
hydroxide aqueous solution was stirred at room temperature for 
one hour. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was distilled 
off under reduced pressure to obtain 8.0 g of colorless crystals, 
NMR spectrum * (DMSO) ppm: 3.10(2H, t, J=7H2) , 3.30{2H, t, 
J=7Hz), 7.43-7.47 (2H, m) , 7 .50-7 . 60 {5H, m) , 7 .90-7.93 (IH, m) 

Reference Exair5)le 12 

3- (2-arainoethyl)benzenesulfonamide 

(1) N- [2- (4-bromophenyl) ethyl] trif luoroacetaznide 

To a solution of 10.0 g of 2- {4-bromophenyl) ethylamine in 
100 ml of methylene chloride there was added 21 ml of 
trifluoroacetic anhydride while cooling on ice, and the mixture 
was stirred at room temperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure and the residue 
was washed with isopropyl ether to obtain 13 .7 g of N-[2-{4- 
bromophenyl ) ethyl ] trif luoroacetamide . 

(2) 2-bromo-5-t2-(trifluoroacetylamino)ethyll benzenesulfonyl 
chloride 

To a solution of 15 .'S g of N-[2-(4- 
bromophenyl) ethyl] trif luoroacetamide in 45 ml of methylene 
chloride there was added 10 ml of chlorsulf onic acid while 
cooling on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 
the organic layer was washed first with water and then with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexane and ethyl acetate 
(6:1) to obtain 8.20 g of 2-bromo-5- [2~ 
( trif luoroacetylamino) ethyl ] benzenesul f onyl chloride . 

(3 ) 2-bromo-5- [2- (trif luoroacetylamino) ethyl ]benzene sulfonamide 

To a solution of 8.20 g of 2-bromo-5- [2- 
( tri f luoroacetylamino) ethyl] benzenesulfonyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ainmonia water while 
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cooling on ice, and the mixture was stirred at room teniperature 
for one hour. The reaction mixtxire was concentrated xmder 
reduced pressure, and the residue was washed with ethanol to 
obtain 5.30 g of 2-bromo-5-I2-(trifluoroacetylamino)ethylJ 
benzenesul f onamide . 

(4) 3- [2- (trifluoroacetylamino) ethyl Jbenzenesulf onamide 

A mixttire of 5.30 g of 2-bromo-5- [2- (trifluoroacetylamino) 
ethyl ]benzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
temperature and nozmal pressure for 11 hours. After filtering 
off the catalyst, the filtrated was concentrated under reduced 
pressure to obtain 4.00 g of 3-[2-(trifluoroacetylamino)ethyl] 
benzenesulf onamide . 

(5) 3- (2-aminoethyl} benzenesulf onamide 

A mixture of 4.00 g of 3-[2- (tri£luoroacetylamino)ethyll 
benzenesulfonamide, 40 ml of methanol and ^4 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room temperature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was 
concentrated under reduced pressure to obtain 4.30 g of 
colorless crystals. 

NMR spectrum ^ (DMSO) ppm: 2.98 t2H, t, J=8H2) , 3.08(2H, t, 
J=8Hz), 7.25(2H, br-s) , 7 . 48-7 . 58 (2H, m) , 7 .70-7 .78 (2H, m) , 
7.81 (2H, br-s) 

Reference Example 13 

4- [2- ( (2-chloro-3-nitroquinolin-4-yl) amino] ethyljbenzamide 

To a solution of 8.03 g of 2,4-dichloro-3-nitroquinoline 
and 18.5 ml of triethylamine in N,N-dimethylformamide there was 
added 4.35 g of 4-(2-aminoethyl)benzamide while stirring on ice, 
and the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid. to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, and the solvent was distilled off 
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tinder reduced pressure. The residue was washed with isopropyl 
ether to obtain 5.89 ^ of brown crystals. Recrystallization 
from ethanol yielded yellowish brown prism crystals with a 
melting point of 217 .5-218. 5°C. 
Elemental analysis: Cj^ClN^O, 
Calculated: C, 58.31; H, 4.08; N, 15.11 
Found: C, 58.32; H, 3.88; N, 15.04 

The compounds for. Reference Examples 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Exaznple 13. 
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Properties 
(reorys tAllization 
solvent) 


Elcsttntal analysis 


Re£. 
Bx.14 


CCBODfe 


yellowish bxcmn 
crystals 
(BtOH) 
Bv: 194. 0-196. O'C 


C^CIN.O 
Calc: C,59.30; H,4.45| N,14.56 
Pound: C,59.30j B»4.59t N»14.29 


Ref. 
Ex.15 


OH 


yellowish brown 
crystsls 

(AcOBt) 
•np: 140. 0-145. 0'C, 
deconpos i t ion 


C^.ClH,p 
Calc: C»59.40f B,4.lO» H»12.22 
Found: C, 59.32; B,3.83; ll»12.20 


Ref. 
Ex.16 


COjBt 


orange needle-lUce 
crystals 
(BtOB) 
WDx 122. 0-124. 0*C 


CA,C1H,0, 
Calc: C,60.08; B,4.54| N,10.51 
Found: C, 60.15; B,4.32; 11,10.56 


Re£. 

fix* X 1 




yellow crystals 
mo I 122. 5-123. 0'C 


C„H^C1N,0, 
Calc • C 60.95: H.4.87: H. 10.15 
Found: C, 60.83; H,4.77; N,ip.l9 


Ref. 
Ex.18 




yellow crystals 
bd: 199. 5-201. 5^: 


C^„C1N,0,S 
r»lf ■ C 50 l4 • H 3 72» N 13 77 
Found: C,49.99; H,3.56; H,13.48 


Ref. 
Ex.19 


SO/«HMe 


yellow needle-like 
crystals 
(CHjCN) 
mp; 178.0-179. O^C 


C^,C1N,0,S 
Calc: C,51.37; B,4.07; N,13.31 
Found: C,51.46; B,a.96| N»13.41 


Ref. 
Ex.20 


so/mst 


light yellow needle - 
liJce crystals 

(EtOH) 
mp: 183. 0-184. 5*C 


C^^,C1N,0.S 
Calc: C,52.47; B,4.40; H,12.88 
Found: C,52.78; H,4.34; N,U.77 


Ref. 
Ex.21 


SO^-n-Pr 


brown needle- liXe 
crystals 
(iso-PrOH) ^ 
tap: 13S. 0-137. S'C 


C A,C1N,0,S 
Calc: C,53.51; H,4.71; N,12.48 
Found: C,53.80; H,4.70; H, 12.63 


Ref. 
Ex.22 




yellow needle-like 
crystals 
(CH,CH) 
OD: 162. 0-163. 0*C 


C,A.C1N,0.S 
Calc: C,52.47; H.4.40; K.12.8a 
Found: C,52.57; B,4.30r M,13.13 


Ref. 
Ex. 23 


CHjOH 


yellow crystals 

<iso-PrOH) 
mo: 169. 0-171. 0»C 


C,^„C12I,0 
Calc: C,60.42; H,4.5lf H.11.74 
Found: C, 60.72; H,4.23; K. 11.71 


Ref. 
Ex.24 


MHMs 


yellow crystals 
(DMF-HjO) 
. WPS 210. 5-213. 0*C 


C,^,C1N,0,S 
Calc: C. 51.37; H,4.07; n.13.31 
Found: C,51.39; R.4.02; N.U.14 


Ref. 
Ex.25 


NRAC 


yellow crystals 

(BtOH) 
ov: 190.0-191. 5*C 


C,^„Cllf,0 
Calc: C, 59.30; H.4.45; H,14.56 
Found: C, 59.26; R,4.37; N,14.59 
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Table 3 








Properties 
(recry* tallixatioa 
solvent) 


Elemental analysis 


Re£. 
£x.26 


NUMa 


y allow prism crystals 
(AcOSt) 
mp: 146. 5-147. 5*C 


Calc: C.60.59; H,4.80; N,15.70 
Found: C,60.75; B,4.69; N,15.66 


Ref . 
Ex.27 


CHMeNHAc 


yellow crystals 
lAcOBt) 
bp: 192. 5-194. 0*C 


C,.H„C1N.0, 
Calc: C,61.09; H,5.13; N,13.57 
Poiind: C,61.06; H,5.22; N,13.37 



Table 3 








Properties 
( recxys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.28 




yellow crystals 

(MeOH) 
nip: 194. 0-196. 0'C 


C,tH.,C11I.0,S 
Calc: C,49.69; H,4.66; M.13.64 
Pound: 0,49.55; H,4.76r N,13.S2 


Ref. 
Ex.29 


CHjOH 


yellow crystals 

(iso-PrOH) 
rapt 149. 5-151. Ot 


C,A.C1N,0, 
calc: 0,59,75? H,5.57; N,11.61 
^ound: 0,59.65? H,5.38; N, 11.53 


Ref. 
Ex.30 


NHMS 


yellow crystals 
(AcOEt-iso-Pr,0> 
mp: 176.5-177.5*0 


C.A|C1N.0,S 
Calc: 0,50.88? H,4.98: N,13.19 
Found: 0,50.89; H,4.97; N,13.04 


Ref. 
Ex.31 


NRAc 


yellow prism crystals 
(AcOEt) 
mps 187. 5-188. 5"C 


C,^.C1N,0, 
Calc: 0,58.69; H,5.44; N,14.41 
Found; 0,58.64; H,5.45; N,14.30 


Ref. 
Ex.32 


NHMe 


yellowish brown 
needle- like crystals 
(AcOEt) 
mp: 146. 5-148. O'C 


C,A,C1N,0 
Calc: 0,59.91; H,5.87; H,15.53 
Found: 0,59.86? H,5.73? M,1S.59 


Ref. 
Ex.33 


CHMeNHAc 


yellow crystals 
(AcOEt) 
WDz 170. 0-174. O^C 


C„Hj,OlJN,0, 
Calc: 0,60.50; H,6.04; N,13.44 
Found; 0,60.39; H,6.10; M,13.24 
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Properties 
( recryBtallisatioa 
solvent) 


Elemental analysis 


B3C.34 


o-so/oa, 


B 


y«llow needle-liXe 
crystals 

mo: 232. 0-233. OX 


C,^C1K,0,S 
Calc: C,50.19; B,3.72? H,13.77 
Pound: 50.19; B,3.55; N,13.72 


Re£. 
£x.35 


m-SO,|IH, 


B 


TeXlcnrish brown 
czystals 
(CBjCN) 
mpi 225. 5-226. 5*C 


C,A,C1NAS 
Calc: C,50.19; B,3.72; N.13.77 
Found: C,50.U; B,3.55; H,13.55 


Ref . 


p-SO^ 


Me 


yellowish brown 
crystals 

(BtOH) 
mp: 235. 5-237. 0*C 


C,AtClH.O.S 
Calc: C,51.37; H,4.07; H.13.31 
Pound: 0,51.49; H,4.07; N.13.03 


ReC. 
Ex.37 


p-SO/IH, 


one 


yellowish brown 
needle- like crystals 
(£tOB) 
mo: 238. 0-239. 5*C 


.X,A,C1N,0,S 
Calc: C,49.49; H,3.92; N,12.82 
Pound: C, 49.44; H,3.79; N,12.90 


Ref. 
BX.3B 




CI 


yellow crystals 

(EtOB) 
wot 236. 0-237. 0*C 


C,^,C1^,0,S 
calc: C, 46.27; 8^3.20; H.12.70 
Found: C, 46.29; B.3.07; N,12.54 



Table 5 



06: 





Properties 
( r eery 8 tallization 
solvent) 


Elexnental analysis 


Re£. 
Bx.39 


yellow crystals 
(BtOB) 
inp: 196. 5-197. 5*C 


C,^.,C1N.0.S, 
Calc: C,43.64; H,3.17; N, 13.57 
Pound: C,43.75; H»3.06; N,13.33 
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n 


Properties 
( r ecrys tflaiization 
solvent) 


BlecDttntal axialysis 


Ref . 
Ex.40 


1 


yellow needle-like 
crystalB 

(EtOH) 
mp: 212.0-213 .O'C, 
decomposition 


C»A,C1M0^S 
Calc: Cr48.92; H,3.34; K»14.26 
Found: 49.18; H,3.36; K,14.33 


Re£. 
BX.4X 


3 


yelloir plate crystals 
{C3I,CN) 
bid: 2X5. 0-216. 0*C 


CjAtCIM^O^S 
Calc: C, 51.37; H,4.07; N,13.31 
Pound: C,51.25; H,4.09; R,13.02 



Table 7 



or 





Properties 
(recrys tallixation 
solvent) 


Elemental analysis 


Ref . 
Ex.42 


yellow crystals 
(MeOH) 
no: 216. 0-217. O^C 


C,^,C1N,0,S 
Calc: C,48.32; H,4.32; N,14.12 
Pound: C,48.29; H,4.20; lf,14.10 
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Table 8 







: Properties 


Ref . 
Rx.43 


NBTb 


y«lIovi«h brown Ixquid 

NKR spectrum ^ (OfSO-d,) ppm: 2.33(3H, m) , 2.84(2B, t, 
J»8BZ), 3.28(2B, Q, J«8Hz)» 6.99 'd. J-8.5Bz)» 7.07(2B, 
J«8.5Bz)» 7.27(2R, d» J-8Bz). 7.58C2B, d, J«8Rz) , 7.60- 
7.65(1B« m). 7.80-7.85(3B, m), 8.36(ia, d, J«8.5Bz), 
9.98(1B, ■) 

IR epectnim V(Uq) cm": 3416, 1528, 1160 


Ref. 


NBn, 


reddish brown liquid 

NMR spectrum ^ (CDCl,) ppn: 2.89(2R, t, J-6.5BZ), 3.61(2H, 
q, J-6.5RZ), 4.66(4B, s), 5.84(1H, J»6.5Hz), 6.73(2H, d, 
J-8H2), 7.04(2H, d, J«8Hx), 7.20-7.35(10H, m), 7.40(1H, t, 
J-8H2), 7.61(1B, d, J-8KZ), 7.7H1H. t, J»8HzK 7.89MB, d, 
J-8HX) 

Mass spectrum m/z: 522, 524(3:1, if) 
ZR spectrum V(liq) cm": 3416, 1522 


Ref. 
Bx.45 


OfifeOB 


yellow crystals 

NMR spectrum S iOXl,) ppm: 1.50(3H, d, J*6Bz), 3.00(2H, t, 
J-7Ha), 3.73 (2H, q, J-7Hz) , 4.92 (IH, q, J-6Rx), 5.86(1H, s). 
7.23(2H, d, J-8HX), 7.38(2H, d. J-8Hz), 7 .45-7. 50 (IB,, m) , 
7.65-7.75{2B, m) , 7.89(1B, d, J-S.SHx) 

XR spectrum V(XBr) cm"s 3424, 1516, 1364 
Mass spectrum m/x: 370, 372(3:1. tf*) 
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Tmblm 9 





ProDertiM 


Ref. 
Ex.46 


orange liquid 

NHR BX>ectrum S {CVCl,) ppm: 2.09 quintet, J«7.5Hz), 
2.73(2H, t, J-7HX), 2.89(2R, t, J-7.5Hz), 2.95{2H, t. 
J-7.5HX), 3.58(2H, q, J-7Hz), 4.64(4H, 5.52(1H, br-B), 
6.69(2H, d, J-8.5H2», 6.94(2H. d, J«8.5Hz), 7.20-7.30(6H, 
m), 7.33 (4B, m) 

IR apectjnim V(liq) cm": 3392. 1522 
KB8B roectruam/z! 512. 514(3:1. iT) 



Reference Exanple 47 

N- [ 4 - [ 2 - [ ( 2 -chloro-3 -ni troquinolin-4-yl ) amino ] ethyl ] phenyl ] -N- 
methylacetamide 

To 2.59 g of 2-chloro-N- [2- [4- {InethylaInino)phenyl]ethyll-3- 
nitroguinoli^e-4~amine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, and the mixture was stirred at room 
temperature for 1.5 hours. The solvent was distilled off under 
reduced pressure and the residue was washed with isopropyl ether 
to obtain 2.72 g of yellow crystals. Recrystallization from 
ethanol yielded yellow prism crystals with a melting point of 
176. 5-177. O'C. 

Elemental analysis: C,oH^ClN^O, 
Calculated: C, 60.23; H, 4.80; N, 14.05 
Found: C, 60.28; 4.70; N, 14.01 

The con^raund for Reference Example 48 listed in Table 10 was 
obtained by the same method as Reference Example 47. 

Table 10 
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Pzcperties 
1 racrys tAlli xa tian 
•olv«nt) 


KlODentaX analyala 


ReC. 
Bx.48 


yellov prim crystAls 
CTKF) 
bo: 171. 0-172. 5»C 


CaXc.t C,59.63i H,5.7S| H,X3.91 
Potaad: C.59.50; B*5.»i N,I3.9S 



Reference Exanqple 49 

2-chloro-5, 6,7, 8-tetrahydro-N- [2- [4- (N-methylbenzylamino) phenyl] 
ethyl] -3-nltro<iuinoline-4-axxiine 

To a suspension o£ 36.8 g of 2-chloro-5, 6,7,8-tetrahydro*N- 
[2- [4- (methylaiiiino)phenyl] ethyl] -3-nitroquinoline-4-amine, 14.1 
g of potassium carbonate and 370 ml of N,N-dimethylfor7namide 
there was added dropwise 12.4 ml of benzyl bromide at room 
temperature while stirring. After stirring at room temperature 
for 14 hours f the reaction mixture was added to ice water and 
extracted with methylene chloride. The extract was washed with 
water and then ' dewatered and concentrated under reduced pressure. 
The residue was purified by column chromatography [silica gel, 
methylene chloride /n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrum v(liq) cm"*: 3432, 1580, 1522 
Mass spectrum ro/z : 450, 452 (M*, 3:1), 210 (BP) 

NMR spectr\im ^ (CDCl,) ppm : 1. 65-1 . 80 (4H, m) , 2 . 02^-2 .15 (2H, m) , 
2.70-2.85(4H, m) , 3.03 (3H, s) , 3.30(2H, q, J=6Hz) , 4.33(1H, br- 
s), 4.53 (2H, s), 6.71(2H,-d, J=8.5Hz), 7.01(2H, d, J=8.5Hz), 
7.15-7.38(5H, m) , 7,22(2H, d, J=7.*5Hz), 7.24(1H, t, J=7.5H2), 
7.31 (2H, t, J=7.5Hz) 

Reference Example 50 

N-- [4- [2 - [ (2-dibenzylamino-3--nitroquinolin-4-yl) amino] ethyl] 
phenyl ] ace tamide 

A mixture, of : 5.75 g of N- [4- [2- [ (3-amino-2-chloroquinolin- 
4-'yl)amino] etfayl]phenyl]acetamide and 11.9 ml of dibenzylamine 
was stirred at 100*C for 10 hours. Water and 10% hydrochloric 
acid were added to the reaction mixture, the precipitate was 
filtered off, and the mother liquor was extracted with methylene 
chloride. The extract was washed with water and then dewatered, 
and the solvent was distilled off. The resulting reddish orange 
oily residue was purified by column chromatography [silica gel. 
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ethyl acetate/n-hexane (1:2-2:1)1 to obtain 6.37 g of a reddish 
orange liquid. 

IR spectrum V(liq) an* : 3320, 1668, 1522 

NMR spectrum * (CDCl,) ppm : 2.15(3H, s), 2.88 (2H, t, J=7Hz) , 

4.03 (2H, q, J=:7H2) , 4.50{4H, s) , 7 .00-7 .30 (13H, m) , 7.42 (2H, d, 
J=8Hz), 7.50-7. 60 {3H, ffl) , 7.92 (IH, d, J=8H2) 

The conpounds for Reference Examples 51-54 listed in Tables 
11 and 12 were obtained by the same method as Reference Example 
50. 



Table 11 






Properties 


Re£. 
Ex.51 


reddish oraage liquid 

NMR opcctrum ^tCDCl,) ppm: 1.48(3H, d, J^6.5Hz), 1.78(1H, 

br-s), 2.91(2H, t, J«7Hz) , 3.96(2H, J»7Hz} , 4.50(4H, 

s), 4.86(1H, q, J-6.5H2), 7.10-7.35(14H, m) , 7.50-7 .60 

m), 7.93(lHr d, J»8Hz) 

XR spectrum V(liq) cm'S 3352, 1536 

Kass spectrum m/z: 532 (M*) 



Table 12 






R* 


n 


Properties 


Re£. 
Ex.52 


NKAC 


2 


orange liquid 

NMR spectr\im ^ (CDCl,) ppm: 1 .65-1 .85 (4H, m) , 
2.16(3H, fl), 2.30-2.50{2H, m) , 2.60-2.75I2H. m) , 
2.77(2H, t, J-7H2). 3.45(2H, td, J»7, SHz) , 4.34(4H, 
s), 5.78tlH, t, J-6RZ), 7.11(2H, d, J-B.5HZ), 7.15- 
7.30(10H, m), 7.41(2H. d, Js8.5Hz) 

IR spectrum V(Uq) cm*: 3316, 1670, 1518 


Re£. 
SX.53 


50^ 


1 


reddish orange liquid 

HMR spectrum IDMSO-d,) ppm: 1. 95-2.05 (2H, n) , 
2.68(2H, t, J-8HI), 2.88UH, t, J-7Hz), 3.00(2H, t, 
J»7Hx), 3.65(2H, td, J-7, 6Bx} r 4.34<4H, a}, 6.98(1H, 
t, J-6H2), 7.10-7.30I12H, m), 7.38(2H, d, JeSBz), 
7.74(2H« d, J-8BZ} 

IR spectrum V(liq) cm*: 3352, 1560. 1336 


Ref . 
Ex. 54 


nBn, • 


1 


reddish orange liquid 
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1 






mat vpectrum S {CDCX,) ppm: 2.04(2B, quiAtat, 
J«7.5H«), 3.75 (2H, t, J-7Hx) , 3.76(2B, t, J«7.5Hs), 
3.06(2H« J-7.3BX), 3.69(2B» J-7Bz)« 4.40(4B, 
m), 4.63(4B, m) , 6.68(3a, d, J»e.5Hx), 6.99C2H, A, 
J»8.5Rz)« 7.ia(4B^ J-8BX), 7. 20-7.30 (12B. m) , 
7.32(4B, J»BBx) 

IR aprctrum VCUq) cm'*: 3344, 1533 
itejia anectrun m/z: 673 (iT) 



Reference Exanple 55 

4- [2- [ (2-N-met±ylbenzylandno-3-nitroguinplin-4-yl) amino] ethyl J 
benzenesulfonamlde 

After dissolving 2.41 g of 4- [2- [ (2-chloro-3-nitroquinolin- 
4-yl}amino]ethyl] benzenesulfonamlde in 7.6 ml of N- 
methylbenzylamine, the solution was stirred at lOO'C for one hour. 
After cooling the reaction mixture to room teii5>erature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene chloride. After washing the extiTact first with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure. The residue was purified 
by column chromatography [silica gel, methylene chloride/ethanol 
(50:1-40:1)] to obtain 2.34 g of reddish orange crystals. 
Recrystallization from methanol yielded reddish orange crystals 
with a melting point of 156 .0-157 . S'^C. 
Elemental analysis: C,pi,AO,S 
Calculated: C, 65.05; H, 5.90; 15.17 
Found: C, 64.81; H, 5.91; 14.90 

Reference Exasqple 56 

4-[2-( (3-amino-2-chloroquinolin-4-yl)amino]ethyl] benzamide 

After dissolving 2.05 g of nickel chloride • 6H,0 in 32 ml of 
methanol and adiding 1.18 g of sodium borohydride at room 
temperature, an N,N-dimethylf ormamide solution containing 6.41 g 
of 4-[2-[ (2-chloro-3-nitroquinolin-4-yl)amino]ethyll benzamide 
was added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
was distilled off imder reduced pressure and a mixed solution of 
water, ethyl acetate and methanol was added to the obtained 
residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 
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off under reduced pressure. The residue was purified by column 
chromatography [silica gel, methylene chloride/methanol (30 r 1* 
10:1)] to obtain 2.88 g of light brown crystals. 
Recrystallization from ethanol yielded light yellow crystals 
with a melting point of 220 .0-220. 
Elemental analysis: Cj^,ClN^O 
Calculated: C, 63.44; H, 5.03; N, 16.44 
Found: C, 63.28; H, 4.93; N, 16.24 

The confounds for Reference Exaiitples 57-94 listed in Tables 
13 to 25 were obtained by the same method as Reference Example 
56. 
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Table 13 



OX 





le 


Properties 
( recxyatalllxation 
solvent) 


Elemental analysis 


Ref . 
Ex.57 


CGMBMq 


light green crystale 
(BtOB) 
hid: 148.0-1SO.O*C 


C^,C1N,0 
Calc.t C. 64.31; H,5.40j N,15.79 
Found: C,64.39; H,5.41; N,15.97 


Ref. 
Ex.58 


OB 


faint brown eryetala 
(AcOBt) 
wpt 218. 0*220. 0*C 


C,^,C1N,0 
Calc: C,65.07; H»S.14; N,13.39 
Found: C,65.04; R,4.93; N,13.29 


Ref. 
Ex. 59 


CO,£t 


faint brown needle- 
like crystals 
Ciso-Pr,0) 
mpt 113. 0-115. 0*C 


Calc: Ci64.93fH!,5''4i; N,11.36 
Found: C,65.09? B,5.41; H,11.40 


Ref. 
£x. 60 




light green cryatalfl 
(BtOR) 
mp: 113. 0-115. O'C 


C H„C1N,0, 
Calc: C,65.71; H,5.78; H,10.95 
Found: C,65.61; H.5.82; 11,10.95 


Ref. 
Ex. 61 


SO^ 


brotm needle*liXe 
crystals 
(MeOB) 
bid: 202. 5-204. 0*C 


C,^,C1N,0.S 
Calc: C.54.18; H/4.55; N.14.87 
Found: C,54.11; R,4.47; N,15.07 


Ref. 
Ex. 62 


NISIa 


light brown crystals 
(AcOEt-n-Rexane) 
mp: 125. 5-126. 5»C 


C,^,C1N,0,S 
Calc: C,55.31; H,4.90; N,14.33 
Potind: C,55.14; B,4.81; M,14.09 


Ref. 
Ex. 63 


NBTs 


colorless crystals 

(iso-PrOR) 
itX»: 142. 0-142. 5*C 


C„H„C1N,0,S 
Calc: C, 61.73; H,4.^6; N,12.00 
Pound: C, 61.61; H,4.B4; N, 11.82 


Ref. 
Ex. 64 


NHAC 


light yellow"prism 
crystals 
(CB,C1,) 
dip: 161.5-163.9*0 


c JL cm 0 

Calc: C, 64.31? H,5.40; N,15.79 
Found: C,64.12f B,5.24; N,15.65 
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R* 


Properties 
( reczys tallisetion 
solvent) 


Elemental analysis 


Ref . 
Ex.65 


SO^ 


light brown crystals 
mp: 201. 5-202. 5\: 


' C^,C1N.0 S 
Calc: C,53.61; H,5.56? N,14.71 
Found: C,S3.67; H^5.46; N.14.72 


Ref. 

Ex.66 


NKAC 


colorless crystals 

(Benzene) 
mpi 134. 0-134. 5*C 


Calc: C.63.59; H,6.46? N,15.61 
Pound: C,63.87; H,6.50; N,15.50 


Ref. 
Ex.67 


NMeAc 


brown needle-liXe 
crystals 
(AcOBt) 
mp: 156. 0-158. 0*C 


C^CIN.O 
Calc: C,64.42; H,6.76; N, 15.03 
Found: 64.38; H,6.75; N,14.93 


Ref. 
Ex.68 


CBMeNHAc 


colorless crystals 
(CH,Cl,-n-Hexane) 
mpt 132. 0-134. 0*C 


C„H„C1N.0 
Calc: C,65.19; H,7.C3; N,14.48 
Found: C^65.0^; R,7.15; 14.40 



Table 15 








R' 


Properties 
( recrys tall i za tioxv 
solvent) 


Elemental analysis 


Ref. 
Ex. 69 




H 


greenish brown 
crystals 
(CK,af) 
moz 158. 0-160. 0*C 


C.^„ClN,0,S.l/8H,O 
Calc: C,53.86; H.4.59; H.14.78 
Found: C,S3.78; B,4.34; Nrl4.67 


Ref. 
Ex.70 




Me 


light brown 
crystals 
(BtOH) 
mp: 201. 0-202. 0*C 


C,^„C11I,0,S 
Calc: C,55.31; H,4.90; N,14.33 
Found: C.55.32; H.4.96; H,14.11 


Ref. 
Ex.71 




OMe 


light brown 
crystals 
(EtOH) 
wpz 196. 5-198. 0*C 


C,A,C1N.0^ 
Calc: C,53.13j H,4.71; H,13.77 
Found: C,53.15; H,4.71; M,13.87 
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Propvrties 
< recxys tallisation 
solvent) 


Blqnental analysis 


Rflf. 
Ex. 72 


light brown cryataiji 
(AcOBt) 
no: 176.0-X77.0"C 


C^,C1N,0,S, 
Calc: C.47.05; H,3.95; H,14.63 
Pound: C,47.03; H,3.897 N,14.41 



Table 17 






n 


Properties 
( recrys tallisation 
solvent) 


Elemental analysis 


Ret. 
Ex.73 


1 


light yellowish brown 
needle-lilce crystals 
(EtOH) 
iqp: 202. 0-203. 0"C 


c.A,ciNAS _ _ 

Calc, J C,53.96f H,4.17; K,15.44 
Pound: C,52.88; H,4.29; R,15.19 


Re£. 
Ex.74 


3 


light green needle- 
like crystals 
(MeOB) 
89: 163. 0-166. i)*C 


Calc: C,55.3l; H,4.90f N,14.33 
Pound: C,55.21; R,4.99; N,14.09 



Table 18 






- Properties 
( rccrys tallization 
solvent) 


Elemental analysis 


Ref . 
Ex. 75 


light yellow crystals 
(AcOBt) 
n>: 182. 0-183. 0*C 


Calc: C»65.05; R.5.90y N,15.17 
Pound: C,64.81; H«5.91; N,14.90 
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Properties 
( r«czys tallizatioa 
solvent) 


Elonental analysis 


Ref. 

E3C.76 


gray crystals 

(EMF-HjO) 
SO): 208.0>210.0*C 


Calc: C, 68.28; H,6.30; N,13.27 
Found: C, 68.30; H,6»30; N.13.25 



Table 20 






R* 


Prooerties 


Re£. 
Ex.77 


SO,NHMe 


green liquid 

NMR spectrum ^ (EHSO^d.) ppm: 2.38(3B, d, 
J-5.5HZ), 2.93(2H. t, J«7.5Hz), 3.50(2B. 
td, J-7.5, 7Hz), 4.93 (2H, br-s) , 5.27<1H, 
t, J-7HZ). 7.24(1H, q, J=5.5H2). 7.35- 
7.45(4H, m), 7.65(2H, d, J»8.5Hz). 7.66(1H, 
dd« J-8.5,Ulz), 7.90(1U^ dd, J»8.5* IRz)* 
7.95(1R, br-8) 

IR spectxum V(liq) cm*: 3360, 1360, 1184 
HasB spectrum si/z: 390, 392(3:1, H*) 


Ref . 
Ex. 78 


SO/lHEt 


greeif liquid 

NMR spectrum * (DMSO-d.) ppm: 0.95(3H, t, 
J-7.5HZ), 2.70^2.80(2H, m) , 2.95(2H, t, 
J»7;5Hz), 3.50(2H, q, J»7.5Hz), 4.90(2H, 
br-B), 5.25(1H, t, J«7.5Hz), 7 .30-7.45 (5H, 
m). 7.60-7.80(3H, m) , 7 .80-7 .90 (IH, m) 

IR spectrum V(liq) cm*': 3352, 1386, 1184 
Mass spectrum ro/z: 404, 406(3:1, M') 


Ref . 
Ex. 79 


SOJNH-n-Pr 


green liquid 

NMR spectrum ^ (CHSO-d,) ppm: 0.80(3H, t, 
J-7HZ), 1.35(2H, sextet, J=7H2), 2.65 (2H, 
q, J»7Hz), 2.90 (2H, t, J=7.5Hz), 3.50(2H, 
q, J-7.5HZ), 4.95(2H, br-s), 5.25(1H, t, 
J-7.5RZ), 7.35-7.45{5H, m) , 7 .65-7 .70 (3H, 
m), 7.85-7.95(lH, m) 

IR spectrum V(liq) cm*: 3352, 1380, 1160 


Ref. 
E3C.80 


sopme. 


deep green liquid 

NMR spectrum 9 (DMSO-d,) ppm: 2.57(6H, s), 
2.96(2B, t, J-7H*), 3.53 (2H, q, J=7Hz) , 
4.93 (2H, hr-B), 5.29(1H, t. J»7Hz), 7.35- 
7.45(2H, m), 7.44(2H, d, JaB.SHi), 7.59(2H, 
d, J-8.5HZ), 7.66(1H, dd, J=»8, IHz), 
7.90(lfi, dd, J-B, IHZ) 

IR spectrum VCliq) cm"': 3360, 1338. 1186 
Mass spectrum m/z: 404, 406(3:1, if) 






dark green liquid 

NMR spectrum ^ (EHSO-d.) ppm: 2.63(2B, t. 
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J.7.SBZ). 3.43(2B, J«7.SHs), 4.45(2B, 4, 
J»5.SBs)« 4.90(2H, 4.96(1B, t. 

J-5.5BX). 5.34(1B, J-7.5BS), 7.16(2B, 
J-BHz), 7.2X(2B, J-8Bs) , 7.35-7. 45(2B, 
m), 7.68(lfi, dd, J»8.5r2axK 7.97(1B. dd, 

ZR «p«ctxum V(Iiq) cm'*: 3352 

MaBg gpectrum m/x; 327, 325(3:1. tt\ 



- 55 - 



Table 21 





R' 


Properties 


Ref. 
Ex.82 


NBn, 


brown liquid 

NKR spectrum * ICDCl,) ppm: 2.82(2H, t, 
Ja6.5Hz), 3.44(2H, q. J=6.5Hz), 3.76(1H, t, 
J-6.5H2), 3.85{2H, br-s), 4.67(4H, , 
6.73 (2H, d, J-8.5H2), 7.06(2H, d, J-8.5Hz), 
7,20-7.40(lH, m), 7.40-7.50 (2H, m), 

IR spectrum V(liq) cm'*: 3440. 3356 
Hass spectrum m/z: 492, 494(3:1, H*) 


Ref. 
Ex.83 


CRMeNKAc 


brown liquid 

NMR spectrum ^ (DMSO-d,) ppm: 1.30(3H, d, 
J=7.5Hz), 1.82(3H, s), 2.81(2H, t, 
Ja7.5Hx), 3.44(2H, td, J«7.5; IHz) , 
4.85(1K, q, J-7.5HZ), 4.90(2H, is), 5.24(1R, 
t, J«7Ha), 7.13 (2H, d, J»8Hz}, 7.18(2B, d, 
J-BHz), 7.35-7.50(2H, m) , 7.67(1H, dd, 
J>8»lHz), 7.90-8.0D{lR, m) . 8.07(1H, d, 
J-7.5HX) 

IR spectrum VUiq) cm*: 3336, 1656 
Mass spectrum m/z: 382 (M*) 


Ref. 
Ex.84 


NMeAc 


colorless liquid 

MHR spectrum ^ (DKSO-d,) ppm: 1.74 (3H, s) , 
2.87(2H. t, J-7HZ), 3.11C3H, s) , 3.50(2H, 
q, J-7BZ), 4.90 t2H, br-s) , 5.26 (IH, t, 
J»7Hz), 7.15 12H. d, J=8.5Hz), 7.24 (2H» d. 
J:i8.5Hz), 7.30-7.45(2H, m) , 7.67<1H, dd, 
J»8r5,lHz), 7.92 (IH, dd. J==8.5, IHz) 

IR spectrum V(Uq) cm': 3344, 1646 
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Table 23 





R* 


Properties 


Re£. 
Ex.85 


CB^GH 


brovn liquid 

NMR spectrum ^ (ZMSO--d,) ppm': 1.60-1.75(4B, m) , 
3.44(2B, t, J-6HZ), 2.5e(2H, t, J-6Hz) , 
2.72(2H, t, J-7.5H2). 3.28UH. td, J-7,5, 
6BZ), 4.36(2H, br-s) , 4.41(1H, t, J>6Hz), 
4.45(2a, d, J>€Bs), 4.96(1B, t» J-6Bz), 
7.13(2B, d, J-8.5RZ). 7.21(2R, d, J-8.5BZ) 

jR spectrum V(Uq) caT': 33S3 

Mass speetzumm/z: 331. 333(3:1. ff) 


Ref . 
E3C.86 


MHMa 


light brown liquid 

HMR spectrum ^ (XHSO-d.) ppm: 1.60-1.75(4B, m), 
2.41(2R, t, 2.57(2B, t. J>6Rz) , 
2.70(2R. t. J-7HZ). 2.92 (3H. a), 3.28 (2R, q, 
J-7BZ), 4.36(2H, br-s), 4.40{1H, t, J-7Rz)« 
7.11{2a, d, J-8.5RZ), 7.14(2a, d, J-8.5ax}, 
9.46(1B, br-B) 

IR spectrum V(liq) cm**: 3356, 3264, 1336, 1154 
Mass spectrum m/z: 394, 396U:1. M*) 


Re£. 
Ex.87 


NMttBn 


brown liquid 

NMR spectrum (CDCl,) ppm: 1.60-1.80(4Hr m), 
2.20-2.35(2B, m) , 2.65-3.80(4H, m) , 3.02(3H, 
s), 3.20-3.40(3B. m) . 3.52(2H. br-s) , 4.52(2R, 
s). 6.70(2H, d, J«8.5Rz), 7.05(2R, d, 
J»8.5Rz), 7.15-7.40(5H, m) , 7.21(2H. d« 
J-7.5HZ). 7.20-7.30(lH, m) , 7.31(2H, t, 
J-7.5RZ) 

ZR spectrum V(liQ) cm'*: 3356 

Mass spectrum m/s: 420. 422(3:1. M*) 
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Tftble 33 








■ r' 


Properties 


Re£. 
Ex. 88 




H 


light green liquid 

NMR spectrum ^ (CHSO-d,) ppm: 3.32(2H, 
J-8H2), 3.52(2H, td, J«8, 7Hz), 4.94(2H, br-s), 
5.22(1B, t, J-7HZ), 7.35-7.45(7H, m), 7.49(1H, 
td, J«6,lHx), 7.67(1H, dd, J«8,lHx), 7.88(1H, 
dd, J«8,1BZ), 7.95-8.00(lB, m) 

XR spectzum V(liq) cm'*: 3428, 3330, 1180 
Mass spectrum m/z: 376, 378(3:1, M*) 


Re£. 
EX.89 




CI 


reddish brown crystals 

NHR spectrum ^ (DMSO*d,) ppm: 2.91(2H, t, 
J-7.5H2), 3.43(2H, td, J-7 .5, 6 .SHz) , 5.08(2H, 
hr-s), 5,35(1H, t, J»6.5Hz), 7.16(2H, br-s) , 
7.39(1H, dd, J»9, 2.5Hz), 7.40(2H. d, Ja8.5Hx), 
7.69(1H, d, J-9HZ), 7.73(2H,-d, J-8.5Hx), 
8.0K1B, d, J-2.5HZ) 

IR spectrum V(liq) cm'*: 3444, 3372. 1330, 1160 
Mass SDectrum m/z: 410. 412. 414(9:6:1. tt) 
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R- 


Properties 


Re£. 
£x.90 


CBMeOH 


yellovifh browzx liquid 

NMR vpectrum S iCDCl,) ppm: 1.50(3H, d, J-6Hx). 
i:.75(lB, hr-B>, 2.92(2H, J-7Hz), 3.46(2H, 

4.50(4R, s), 4.90(1B« J-SHz) , 7.15- 
7.40(17H, m)> 7.77(1H, d, J-7.5Hz) 

m upectrum V(Uq) cm'"; 3416 
Kaaa soectzua ra/z: 502 (M*) 


Ref . 
Ex.91 


KUeAc 


brown liquid 

KMR speetnm ^ (CDCl,) ppm: 1.86(3B, br*B), 
2.94t2H, t, J«7H2). 3.25(3H, br-»). 3.48(2H, 
td, J»7«5.5Rz), 3.60(1H, t» J»5.5Hx), 4.01(2H, 
br-8), 4.51(4B. s). 7.12UH, d, J-8Hz), 7.18- 
7.42(15H, m)» 7.79{1H, d, J^'B.SHz) 

IR ffpectniB V(Uq) an'*: 3420, 3370, 1660 
Mass vpectxuB m/z; 529 (M*) 


Ref. 
Ex.92 


NHAc 


brown liquid 

NKR n>«etrtia ^ (CDCl,) ppm: 2.17 (3B, 
2.88UH, t, J-6.5az), 3.44(2H, J»6.5Hz), 
3.57(IH, br-s), 4.00(2H, br-s) , 4.50(4R, a), 
7.13(1H, br-s), 7.15-7.30(13H, m) , 7.36(1H. t. 
J-7.5RZ), 7.40-7.45(3H, m) , 7.78(1H, d, 
J-8.5BZ) 

ZR spectrum V(liq) cm'*: 3324, 1670 
Mass spectrum n/z: 515 (ZT) 
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Table 25 






R^ 


n 


Properties 


Ref . 
Ex.93 




2 


brown liquid 

NMR spectrun ^ (CCCl,) ppn: 1.60-1.80(4B, m) , 
2.17(3H, 8), 2.20-2.35(2H, m) , 2.65-2 .75 (2H, 
m), 2.73 (2H, t, J-6.5H2). 3.34(2H, t, 
Ji-e.5Hz)« 3.61(2K, br-8). 4.23(4B» s), 
7.11(2R, d, J»0Hz), 7.15-7.33 (lOH, m) , 
7.4Xt2H, J«8Hz) 

IR apcctrva V(liq) an"': 3412, 3320, 166B 
Haas n>ectr\im m/z: 519 (H*) 


Ref. 
Ex.94 


NBn, 


1 


gre«n liquid 

NMR apectrum ^ (CDCl,) ppm: 2.02(2H, quintet, 
J-6.5HX), 2.€2(2H» t, J-6.5HZ), 2.83(2H, t, 
J-6.5HZ), 2.87(2H, t, Js6.5Hz), 3.17(2a, br- 
a), 3.49(2R» t, J«6.5Ha). 3.65{1H, br-a), 
4.12(4B« a), 4.63(4K, a), 6.63(2H, d, 
J=8,5H2), 6.85(2H, d, J«8.5H2), 7.15(2H» t. 
J»7.5H2), 7.20-7.30{14H, o) , 7.32(4H, t, 
J-7.5HX) 

IR apectzum V(liq) cm'*: 3384 
Masa BDectrum n/z: 643 (K*) 



Reference Example 95 

4-12- (4-chloro-lH-imidazo[4,5-c)quinolin-l-yl)ethyllbenzamide 

Upon adding 10 ml of ethyl orthoformate to 2.45 g of 4-t2- 
[ (3-amino-2-chloroquinolin-4-yl)ainino]ethyl]benzamide, the 
mixture was stirred at 80-120**C for 5 hours. After addition of 
n-hexane at room temperature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
light brown crystals. Recrystallization from acetonitrile 
yielded colorless crystals with a melting point of 287 . 0-288. 0**C. 
Elemental analysis: C„H„C1N«0 
Calculated: C, 65.05; H, 4.31; N, 15.97 
Found: C, 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 
26 to 34 were obtained by the same method as Reference Example 
95. 



opertie* Blenental analysis 

vtalXixation 

olvent) - 

jht brown CL^,caH,0 
xystals Calc: C,65.84; H,4.70; 

(BtOH) Found: C, 65.66; H,4.76; N, 





r' 


r" 


Properties 
( recrys tallixe tion 
solvent) 


Blenental analysis 


Re£. 
Ex.96 


CGNHMe 


B 


light brown 
crystals 

(EtOH) 
mpi 220. 0-222. 0*C 


Calc: C,65.84; H,4.70; M,15.36 

Found: C, 65.66; H,4.76; N,15.07 


Re£. 
Ex.97 


OH 


B 


light brown 
crystals 

wp: 231. 0-232. 0*C 


calc: C, 66.77; H,4.36; N,12.98 
round: C,67.04; B,4.06| N,13.07 


Ref. 
Ex.98 


CO,Bt 


H 


light brown 
crystals 
(iso-PrOR) 
mp: 128. 0-129. 0»C 


Calc: CGS^iOs^^Ahd', M,Xl.O« 
Found: C,66.50; H.4.57; N^LOS 


Ref. 
Ex.99 




B 


colorless crystals 

(BtOH) 
inpt 165. 5-167. S'C 


:P^ClN-0, 

Calc. 8 C,67.09; B,5.13f N,10.S7 
Found: C,67.13; B,5.08r N.10.72 


ReC. 
Ex.100 


SOjNREt 


B 


light green 
crystals 
(BtOH) 
mp: 205. 0-206. 5*C 


CJL,C11I,0,S 
Calc: C,57.90; R.4.62? N,13.50 
Found: C.58.18; R,4.59; N,13.53 


Ref. 
Ex.101 




H 


light yellow plate 
crystals 
(MeOH) 
np: 231. 5-234. 5*C 


C, H„C11I,0,S 
Calc: C,58.B0; H.4.93; N,13.06 
Found: C,58.68; B,4.71; N,12.92 


Ref. 
Ex.102 


SO^DSe, 


B 


light yellow 
crystals 

(CH,CN) 
nip: 233. 5-235. 0'C 


C,^,C1H.0,S 
Calc: C,57.90; 8,4.62; N,13.50 
Found: C.S7.71; B,4.S3; N,13.26 


Ref. 
Ex.103 


SO,NK, 


H 


light yellowish 
brovm crystals 
(EMF-H,0) 
np: 265.0-266.5*0 


C.A.C1NAS 
Calc: C,55.89; H,3.91; N»14.48 
Found: C, 55.72; H.3.73; N,14.52 


Ref. 
Ex.104 


SO,NHIie 


H 


yellow crystals 
(DMF-H,0) 
09: 216. 5-217. 5*C 


C.^„C1N,0,S 
Calc: C,56.93; H»4.27; N.13.98 
Found: C, 56. 79; H,4.43; N,13.80 
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Properties 
( recxys tallization 
solvent) 


Elemental analysis 


Re£. 

Ex.105 


SO,NHHe 


He 


colorless crystals 

(IBIF-R,0) 
bp: 253. 0-254. 0*C 


C^,C1N,0,S 
Calc: C,57.90; R,4.62; N,13.50 
Found: C, 57.92; H,4.40; N, 13.48 


Re£. 
Ex.106 


50,MHMe 


Bt 


light yellow crystals 
IDMF-H,0) 
mp: 272. 5-273. 5*C 


C H„C1N.0,S 
Calc: C,S8.80; H,4.93; N,13.06 
Found: C,5B.61; H,4.B7; N,12.95 


Ree. 
Ex.107 


SO,NHHe 


n-Pr 


light yellow crystals 
tlMF-HjO) 
bid: 260. 5-261. 5«C 


C^C1N.0,S 
Calc: C,59.65; H,5.23; M,12.65 
Found: C, 59.70? H,5.21; N,12.51 


Re£. 
Ex.108 


SO^MHMe 


n-Bu 


light brown crystals 
(taiF-H,0) 
inp: 205. 5-206. 0*C 


qA,ClH,0,S 
Calc: C,60.45; H,5.51; N,12.26 
Found: C, 60.45; H,5.47; N, 12.25 


Re£. 
Ex.109 


CHjOH 


H 


light brown crystals 
(BtOH) 
mp: 191. 0-193. O'C 


► C A,C1N,0 
Calc: C, 67.56; H,4.77; N.12.44 
Pound: 0,67.58; H,4.58; K.12.27 


Re£. 
Ex.110 




n-Bu 


light yellow crystals 
CAcOBt) 
mp: 177. 5-178. 5»C 


C^,C1N,0 
Calc: C,70.13j H,6.14; N, 10.67 
Found: C,70.16; H,6.03; N,10.61 


Re£. 
Ex.111 


NHMS 


H 


colorless prism 
crystals 
(EtOH) 
mp: 218. 5-220. O'C 


C.A,C1N,0,S 
Calc: C. 56.93; H,4.27; N,13.98 
Found: C,56.95; H,4.26; M.13.77 


Ref . 
Ex.112 


NHMS 


Me 


light brown crystals 
(BtQB) 
mp: 249. 0-250. O'C 


CJ!„C1N,0,S 
Calc: C,57.90? H,4.62; N,13.50 
Found: C,57.96; H,4.74; N,13.21 


Re£. 
Ex.113 


NHMS 


Et 


light brown prism 
crystals 
(EtOH) 
mp: 240. 0-240. 5'C 


C„H,,C1N,0,S 
Calc: C,58.80; H,4.93; N,13.06 
Found: C,58.67; H,4.84; N,12.94 


Rc£. 
Ex.114 


NHMS 


n-Pr 


colorless crystals 

(MeOH) 
mp: 221. 5-224. 0*C 


C^,C1N,0,S 
Calc: C,59.65; H,5.23; N, 12.65 
Found: C,59.65; H,5.15; N, 12.63 


Ref. 
Ex. 115 


NHMs 


n-Bu 


light yellow crystals 
(HeOH) 
mp: 199.5-200.5*0 


C,^,C1N,0,S 
Calc: C, 60.45; H,5.51; N,12.26 
Found: C, 60.45; H,5.44; N,12.20 



- 62 - 



Tthlm 38 






R* 


"r^ 


PropertieB 
< recxyatallixmtion 

aolvmt) 


Blemental analysis 


Re£. 
Bx.116 


NffTS 


B 


light yellow needle- 
like czystala 
tunr— o^ui 
np: 246.5-247.0^ 


c-B„caN.o,s 

Calc: C,62.95; B,4.44; N,11.75 
rCTuna: u»D«*/3r; nr«.jo; Bt,l^,\/j 


Re£. 
Ex.117 


NKAC 


B 


colorless crystals 

(EtOH) 
ibd: 276. 0-277. 0*C 


C^,C1K,0 
Calc: C,S5.84f B.4.70; N.15.36 
Found: C, 65.66; B,4.76; N,15.09 


Re£. 
Ex.118 


NBAc 


He 


faint yellow needle- 
like crystals 
(MeOH) 
tap: 250. 0-251. 0'C 


C,A,C1N,0 
Calc: C, 66.58; H,5.05; N,14.79 
Found: C, 66.46; H,5.03; 14.80 


. Re£. 
Ex. 119 


HRAC 


Bt 


yellowish orange 
crystals 
(AcOEt) 
mpt 215. 0-215. 5»C 


C^,C1N.0 
Calc: C;,67.26; H,5.39; N,14. 26 
Pound: C»67.44; H,5.41; N,14.22 


Re£ . 
Ex.120 


NHAc 


n-Bu 


light brown crystals 
(UeOR) 
did: 220. 0-220. S^C 


C„B„C1N,0 
Calc: C,68.48; H.5.99; N.13.31 
Found: C»68.47; H,6.00; N,13.58 


Re£. 
Ex.121 


NMeAc 


B 


colorless needle-like 
crystals 
(EtOB) 
mpt 137. 0-137. 5«C 


C,H„C1N,0 
Calc: C, 66.56; H,5.05; N.14.79 
Found: C»66.50; H,4.96; Na4.77 


Re£. 
Ex.132 


NMeAc 


Me 


colorless crystals 

(iso-PrOH) 
np: 348. 5-249. 0"C 


C^,C1N,0 
Calc: C,67.26; H,5.39; H»14.26 
Found: C,67.30r H,5.42; K.14.34 


Re£. 
Ex.123 


NHoAc 


Bt 


faint brown prism 
^crystals 
(THF) 
apt 233.0-234.5*0 


CA,C1N,0 
Calc: C, 67.89; H,5.70; N,13.77 
Pound: C, 68.06; H,5.58; N,13.94 


Ref . 
Ex.124 


NMCAC 


n-Bu 


colorless crystals 

(AcOBt-iso-Pr,0) 
bp: 175. 5-176. 0*C 


C,A»C1N.0 
Calc: C,69.03; H,6.26; N,13.88 
Found: C, 69.07; H,6.22; N, 12.85 


Ref. 
Ex.125 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
np: 151. 5-152. 5»C 


Calc: C,77.33; H,6.31; H,10.02 
Found: C, 77.42; H,6.29; N,10.11 


Re£. 
Ex.126 


CHM«NIUlc 


Et 


light yellow crystals 
(AcOBt) 
wp: 188.5-190.5*C 


C,pL,ClN,0 
Calc: C, 66.48; H,5.99; N,13.31 
Found: C,68.27; H,6.11; N,13.21 
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Table 29 








r 


Properties 
( reczys talUzat ion 
solvent) 


Elemental analysis 


Ref. 
Ex.127 




H 


light yellowish brown 
crystals 
(DMF-HjO) 
xnp: 247.5-249.5*0 


C,A,C1N,0,S 
Calc: 0,55.31; H,4.90; N,14.33 
Found: C,55.03; H,4.76; N,14.40 


Ref. 
Ex.128 


NHMb 


H 


colorles s czys t&ls 

(iso-PzOB) 
wo: 202.. 0-204. 0'C 


C A CIN O S 
Calc: C.56.36f H,5.23; N,13.84 
Found: 0,56.51; H,5.41; N,13.57 


net . 

Ex.129 


NKMS 


Me 


crystals 
(EtOH) 
mp: 247. 0-248. 0"C 


Oalc: 0.57.34; H,5.53; N,13.37 
Found: C,57.34f H,5.72; N,13.16 


Ref. 
Ex.130 


NHHS 


n-Bu 


colorless needle-like 
crystals 
(AcOEt) 


C^C1N,0,S 
Calc: .^.59.92; H,6.34; N,12.15 
Found: 0,59. 70; R,6.22; N,11.95 


Ref. 
Ex.131 


NHHC 


R 


colorless crystals 

(HeOH) 
mo: 247. 0-249. O'C 


C,^01N.0 
Oalc: 0»64.95; H,6.00; N,15.15 
Found: 0,65.14; H,5.72; N,15.23 


Ref. 
Ex.132 


NHAc 


He 


colorless needle-like 
crystals 
(EtOH) 
mp: 249. 0-250. 0*C 


cjt^cmo 

Calc: 0.65.87; H.6.05; N,14.63 
Found: 0,65.82; H,6.05; N,14.61 


Ref. 
Ex.133 


NKAc 


Et 


colorless crystals 

(AcOEt) 
mp: 202. 0-202.5*0 


C„H„C1N,0 
Calc: 0.66.57; H,6.35; N, 14.12 
Found: 0,66.32? H,6.24; N,14.04 


Ref. 
Ex.134 


NHAc 


n-Bu 


colorless crystals 

(AcOEt) 
mp; 192.0-193.0*0 . 


Calc: C,67.^?r^Hf6?88; N,13.18 
Found: C, 67.89; H.7.02; N,12.93 


Ref. 
Ex.135 


NHeAc 


K 


light brown crystals 
(iso-PrOH) 
mp: 191.5-192.5*0 


C,jH„01N,0 
Oalc: 0,65.87;' H, 6.05; N. 14.63 
Found: 0,66.07; H,6.02? N,14.61 


Ref. 
Ex.136 


NHeAc 


He 


colorless crystals 

(EtOH) 
mp: 229. 0-230. O'O 


Oj^jOlNjO 
Calc: 0,66.57;' H,6. 35; N,14;12 
Found: C.66.40; H.6.35; M,14.11 


Ref. 
Ex.137 


MNeAc 


Et 


- colorless needle-like 
crystals 
(THF) 
mp: 217. 5-218. 5'C 


C H, OIN 0 
Calc: 0,67.22;* H.6. 62; N,13.63 
Found: 0,67.17; H,6.62; N,13.68 


Ref. 
Ex.138 


NMeAc 


n-Bu 


colorless crystals 

(AcOEt-iso-PrjO) 
mp: 147. 0-148. O'C 


0„H„C1N,0 
Calc: 0. 68.40; H.7.12; 11,12.76 
Found: 0.68.52; H,7.17; N,l2.77 
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TftUe 30 



rppertieB E 

^stallization 

rolvgnt) 





R* 


R= 


PrppertieB 
( recxystallization 
eolv«nt) 


Elemental analysis 


Re£. 
Ex.139 


CHHeNHAc 


R 


colorless czyst&ls 

(AcOEt) 
IBP: 192. 5-193. 5»C 


CL^CINO 
Calc: C,66.S7; H«6.35; N,14.12 
Found: C.fi6.63; B,6.47; K,14.29 



Table 31 






R^ 


r' 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref . 
Ex.140 


m-SOjNH, 


H 


broim crystals 
CDMF*H,0) 
mo: 261. 0-262. 5*C 


C,A.C1N.0,S-1/4H,0 
calc: cl55.24? H.3.99; N,14.32 
FoTjnd: C. 55.06; H,3.71; N,14.44 


Ret. 
Ex.141 




Me 


light brown crystals 
(CHjCN) 
mp: 276. 5-278. 0*C 


C,A,C1K,0,S 
Calc: C, 56.53; H,4.27; N,13.98 
Pound: C,56.66; B,4.11; N,13.81 


Re£. 
Ex.142 




OMe 


light brown crystals 
(CH,CM) 
mp: 266. 5-268. 0*C 


C,^,C1N,0,S 
Calc: C,54.74; H,4.11; M.13.44 
Foxmd: C,54.47; H,3.96; N.13.29 


Ref. 
Ex.143 


p-SO^ 


CI 


light brown crystals 
(CH,CN) 
nip: 263. 0-264. 0*C 


C,^„Cl^.O,S 
calc: C, 51.32; H,3.35; N,13.30 
Found: C, 51.13; H.3.16; N,13.07 



Table 32 



oX 





Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.144 


light brown crystals 
iCH,CN) 
Bip: 238. 5-239. S^C 


C,A,C1N.0,S, 
Calc: C,48.9lJ H,3.34f N,14.26 
Found: C, 49.08; H,3.23; N,14.S3 






n 


Proper ties 
( reczys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex.145 


1 


colorless needle-like 
crystals 
(BtOB) 
oip; 260.0>261.0*C 


C,^C1N,0,S 
Calc: C,54.77; H,3.51f M,15.03 
Found: C,54.73; H.3.48f N,14.84 


Re£. 
Ex.146 


3 


colorless crystals 

(CllF-H,0) 
Bip: 183. 5-184. 0*C 


C,Ji,,ClN,0,S 
Calc: C,56.S3; H,4.27; N.13.98 
Found: C,S6.65; B,4.25; N,13.68 



Table 34 






Properties 


Ref . 
Ex.147 


colorless crystals 

NMR spectrum ^ (EMSO-d,) ppm: 1.81(4H, br-s) , 2.88(2H, 
br-s), 3.10{2H. br-s) , 3.10(2H, t, J«7.5Hr). 4.50(2H, 
8), 4.61(2H. t» J*7.5Hz), 5.24(1H, s), 7.10(2H, d, 
J=8Hr), 7.22 (2H, d, J=8Hz) , 8.04(1H, 8) 

IR spectniin V(liq) cm*': 3436 



Reference Exanvple 148 

4 - 1 2 - ( 4 -chloro-2-xnethyl -IH-imidazo [ 4 , 5-c ) quinolin-l-yl ) ethyll -N-* 
( 1 - e thoxy e thyl idene ) benz ene sul f onami de 

Upon adding :9; 4 ml of ethyl orthoformate to 2.34 g of 4-[2- 
[ (3-ainino-2-chloroquinolin-4-yl)ainino] ethyl) beijzenesulfpnainide, 
the mixture was stirred at 140**C overnight. After cooling the 
reaction solution, n-hexane was added for decantation, and then 
the residue was purified by column chromatography [silica gel, 
ethyl acetate/n-hexane (1:1-4:1)). This was crystallized from a 
mixed solution of ethyl acetate and n-hexane to obtain 1.67 g of 
crystals. Recrys tallization from ethyl acetate yielded yellow 
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needle-like crystals with a melting point of 151. 0-152. 0®C. 
Elemental analysis: Cj,Hj,ClN^OjS 
Calculated: C, 58.65; H, 4.92; N, 11.90 
Found: C, 58.59; H, 4.70; 11.71 

The coinpounds for Reference Examples 149-152 listed in 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 
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Tabl4 35 






R^ 


r" 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref . 
Ex.149 


Et 


Et 


light yellowish brown 
crystals 

(DKF) 
rap: 177. 0-178. O'C 


C^ClJfp,S 
Calc: C,60.17; H.5.45; Nai.23 
Found: C.60.02; H,5.46; M.11.11 


Ref. 
Ex.150 


n-Pr 


n-Pr 


yellow needle-like 
crystals 
(iso-PrOH) 
mpr 117. 6-117. 5'C 


C^,C1N,0,S 
Calc: C, 61.53; H,5.93; N,10.63 
Found: C,61.41; H^5.90; N,10.84 


Ref. 
Ex.XSl 


n-Bu 


n-Bu 


yellowish brown 
crystals 
(AcOEt-n-Hex) 
uid: 99. 0-100. 5*C 


C^.C1N,0,S 
Calc: C,62.74; B,6.35; K«10.09 
Found: C, 62.58; Hr6.41; N, 10.13 



Table 36 






Properties 


Ref. 
Ex.152 


reddish brown crystals 

NMR spectrum ^ (DMSO-d,) ppm: 1.00-1.25 (3H, m) , 3.71(2H, t, 
J=7Hz), 4.22(2H, q, J>7Hz) , 5.09(2H, t, J«7Hz) , 7.10- 
7.15(1H, m), 7.40-7.60UH, m) , 7 .65-7 .80 (2H, m) , 7,90- 
8.00{1H, m), 8.08(1H, dd. J»8, IHz) , 8.25(1H, b) , 8.50- 
8.SS(ia, m), 8.65(1H, s) 

ZR spectrum VUiq) cm'*: 1366, 1162 
Mass spectrum m/z: 442. 444(3:1, K) 



Reference Example 153 

4- [2- (4-chloro-2-ethyl-lH-imidazo [4 , 5-c] quinolin-1- 
yl ) ethyl ] benzyl propionate 

After dissolving 3.00 g of 4- [2- [ (3-aInino-2-chloro- 
quinolin-4-yl) amino] ethyljbenzyl alcohol in 75 ml of toluene, 
3.1 ml of propionyl chloride was added. After stirring at room 
temperature for 3 hours, 0.17 g of p-toluenesulfonic acid'lH,0 
was added Euid reflux was carried out for 6 hours, after which 
the reaction mixture was concentrated under reduced pressure. 
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the residue was dissolved in methylene chloride, and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline. After deWatering the methylene chloride layer, 
the solvent was distilled off under reduced pressure. The 
residue was purified by column chromatography [silica gel, 
methylene chloride /methanol (50:1)] to obtain 1.70 g of light 
brown crystals.^ Recrystallization from isopropyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145.5^*0. 

Elemental analysis: C„H,^C1N,0, 
Calculated; C, 68.32; H, 5.7i3; N, 9.96 
Found: C, 68.32; H, 5.74; N, 9.98 

The compounds for Reference Exanples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153 . ,^ 
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Table 37 










Properties 
irecrystallixation 
Bolvent} 


Elemental analysis 


Re£. 
Ex.154 


Me 


lie 


colorless crystals 

(iso-PrOR) 
iBDr 150. 5-152. 5'C 


CLH„C1H,0, 
Calc: C,66.41; B»6.0e; N,10.56 
Found: C,66.30; R,6.25; N,10.63 


Re£. 
Ex.155 


Et 


Et 


colorless crystals 
( i8o-PrOM-iso*Pr,0) 
ap: 128. 0-129. 0*C 


C,^,C1H,0, 
Calc: C, 67.67; H,6.63; N,9.87 
Pound: C,67.57; H.6.52; H,9.n 


Table 38 

a; 







Properties 
( recrys tallization 
solvent) 


Elemental analysis 


ReC. 
Ex.156 


light brown crystals 
(iso-PrOH) 
inp: 187. 0-189. 0*C 


Calc: C,5B^*5T^h!'5*'82j N,12.94 
Found: C,5e.31; H,5.9e; N,12.90 



Reference Example 157 

4- [2- (2-ethoxyinethyl-4-hydroxy-lH-iniidazo[4, 5-clquinolin-l- 
yl ) ethyl ] benzenesulf onamide 

Upon adding. 23.7 ml of ethoxyacetic acid to 5.92 g of 4-[2- 
[ ( 3 -ainino-2-chlproquinolin-4-yl ) amino] ethyl J benzenesul f onamide , 
the mixture was stirred at 80-130**C for 6 hours. After the 
reaction, the precipitated crystals were filtered off and washed 
with methylene chloride to obtain 3.90 g of crystals. 
Recrystallization from a mixed solution of N,N-dimethylfortnamide 
and water yielded colorless crystals with a melting point of 
300*^0 or higher. 

Elemental analysis: C„H,yN^O^-l/2HjO 
Calculated: C, 58.52; H, 5.26; N, 13.00 
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Found: C, 58.41; H, 5.00; N, 12.75 

The conpoxinds for Reference Examples 158-178 listed in 
Tables 39 to 46 were obtained by the same method as Reference 
Exainple 157. 



Table 39 










Propertiea 
( recrystalllzation 
solvent) 


Elemantal analysis 


Re£. 
Ex.158 




ISO- Pen 


light brown crystal J 
(DMF-H,0) 


c^^,o,sa/6H,o 

Calc: C,62.56; H,6.01; N,12.69 
Pound: 62.27; R,5.80; N,12.57 


Ref. 
Ex.159 


sojm. 


DF, 


light brown crystals 
(DMF-H,0) 
mp: 2300*C 


Calc: C,52.29; B,3.46; N,12.84 
Found: C,52.16; R,3.38; N,X2.86 


Ref. 
Ex.160 


so^ 


CH,CH,CP, 


light brown crystals 
(IMF-HjO) 
mp: 290. 0-291. 5»C, 
deconiDOsition 


calc: C,54.Tl; H,4.12; M,12.06 
Found: 0,54.33; B,3.87; N»12.01 


Ref. 
Ex.161 


so^ 


CH,OR 


faint brown crystals 
(DMF-HjO) 
mp: 294. 0-296. O'C 


calc: C,57.28; H,4.55; N,14.06 
Found: 0,57.17; R,4.60; N,14.06 


Ref. 
Ex.162 


SOJIH, 


CM,OMe 


light brown crystals 
(EtOB) 
rap: 277. 5-278. 5*C 


C„H^,0,S -1/48,0 
Calc: 0,57.61; H,4.96; N.13.44 
Found: 0,57.52; R,5.04; N,13.34 


Ref. 
Ex.163 


NHMs 


CH,OBt 


light brown crystals 
. (HeOR) 
mp: 231. 0-233. O'C- 


Calc: 0,59.9Sf'H'*5f49; 12.72 
Found: C,60.00; R,5.52; N,12.68 


Ref. 
Ex.164 


SO,NHMe 




light brown crysbals 
CDKF-HjO) 
mp: 288. 0-289. O'C 


o,ft;i,o,s 

calc: 0,63.28; H,5.54; N,12.83 
Found: C, 63.07; H,5.41; N.12.57 


Ref. 
Ex.165 


50,NKHe 


CH,OEt 


light yellow crystals 
(DKF-H,0) 
mp: 268.S-270.0''C 


calc: 0,59.98; H,5.49; N,12.72 
Found: 0,60.09; H.5.44; N,12.90 



Table 40 





R* 


R- 


Properties 
( r ecrys tallization 
solvent) 


Elemental analysis 


Ref. 

Ex, 166 


SOW 


CH^OEt 


light brown crystals 

(DMF-HjO) 
mp: ^OO'C 


C„H,^.O.S -1/311,0 
Calc: 0.57.78; H.6.16; N,12.83 
Found: 0,57.54; H,6.16; N,U.68 
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'Ret. 
Ex. 167 


NHeBn 


CH.OEt 


colorlftas cry«tals 
(THF) 

gg>; 23S-0>23B.5*C 


Calc: C,7j.jl; H.7.32; N,X1.75 
Pound: C,73.43; H,7.25? M.ll 92 
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TabXtt 41 






Properties 
(recxYStalliiation solvent) 


Elemental analysis 


Ref . 
Ex.168 


colorless needle-like crystals 
(AcOSt) 
mp: 186. 0-186. 5*C 


Calc. : C,73.82; B,6.42; N,9.23 
Pound: C,73.64; H,6.39; N,9.16 



Table 42 





R* 




Properties 


Ref. 
Ex.169 


SOJIH, 


n-Pen 


light brown crystals 

NMR spectrum ^ lEMSO-d,) ppm: 0,87(3H, t, J-7Hz) , 
1.15-1.40(4H, m), 1.63<2H, quintet, J-7H2), 
2.43 (2B, t, Js7Rz), 3.20(2B, t, J»7Bz) , 4.73 (2B, 
t. J-7HZ), 7.21 (2R, br-8), 7.29(2H, d, J*8Bs) , 
7.45(2B, t. J«8Hz), 7.50(1B, d, J«8Bz) , 7.73(2R, 
d, J»8Bz), 8.07(1B, d, J-BBx), 11.43(1B, br-8) 

IR spectrum V(KBr) cm**: 1660, 1336, 1162 


Re£. 
Ex.170 




iso-Bu 


yellowish brown crystals 

NMR spectrum 5 (DMSO-d.) ppm: 0.e9(6H, d, ..•7Hx), 
2.05-2.15 (1H', m), 2.32(2H, d, J=7Hr) , 3.18(2B, 
t, J«i7Hx),' 4.74(2H, t. J^lUz) , 7.23 (2H, br-s), 
7.29(2H, d, J-8.5H2), 7 .30-7 .35 (IH, m) , 7.40- 
7.51(2H, m), 7.73(2H, d. J=8.5Hz), 8.05-B.lOClH, 
m), 11.4{1H, br-s) 

IR spectrum V(KBr) cm*': 1652, 1348, 1162 


Re£. 
Ex.171 


sojm. 




light yellow crystals 

NMR spectrum f (DKSO-d,) ppm: 0. 15-0 .25 (2B, m) , 
0.45-0.55(2H, m) . 1 . 05-1. 10 (IH, m) , 2.55- 
2.60(2H, m), 3.22 (2H, t. J=7H2), 4.B2(2H, t,,. 
J=7Hz), 7.24 (2H, br-s), 7.34(2H, d, J»8Hz) , 
7.35-7.40(lH, m), 7 .50-7 .60 (2H. m) , 7.74C2H, d, 
Js8Bz), 8.10-8.15(1H, m) , 11.72(1H, br-s) 

IR spectrum VtKBr) cm-': 1656. 1346. 1164 


Ref. 
Ex.172 


NHHs 




colorless crystals 

NMR spectrum f (DH50-d,) ppm: 0.05-O.lS (2H, m) , 
0.45-0.55(2H, m) , 1 .05-1 .15 (Ifl, m) , 2.39(2H, d, 
J»7Hz), 2.91(3H, 8), 3.07(2H, t, J«7Hz), 
4.67 (2H, t, J»7Hz), 7.02(2H, d, J«8.5Hr), 
7.11(2H, d, J-8.5HZ), 7.28(1H, t, J-7.5Hz), 
7.44(1H, t, J-7.5HZ), 7.49(1B, d, J«7.5Hz), 
8.05(1H, d, Ja7.5B2), 9.54(1B, br-a), 11.41(1B, 
br-s) 

IR spectrum V(lCBr) cm": 1620, 1332, 1154 
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Table 43 




Properties 



light brown crystals 
NMR spectrum ^ (laiSO-d,) ppra: 2.3B(3H, s) , 
3.27(2H. J=7.5H2), 4.42{2H, s), 4.87(2H, t, 
J-7.5HI), 5.56«1H, br-s) , 7 .25-7 .35(2H, m) , 
7.40(2H, J»8KZ). 7 . 40-7 .55 (2H, m) , 7.69(2a, 
d, J-8HZ), 8.08(1H, d, J«8Hz) , 11.44(IH, a) 

IR spectrum V(KBr) cm'*; 1666, 1314, 1158 



Re£. 
Ex.173 



CHjOH 



Table 44 






Properties 


ReC. 
Ex.174 


light yellow crystals 

NMR spectrum * (DMSO-d,) ppm: 1 .10-1 .20 (6H, m) , 3.16(2H, 
t, J-7HZ), 3.45-3.60(4H, m) , 4.40C2H, s) , 4.78(2H. t, 
J-7HZ), 5.05(2H, 3), 5.13(2H, a), 7 . 20-7 .25 (2H, m) , 
7.30-7.35(3H, m) , 7.45-7.55UH, m) . 8.08(1H, d, JsBHr) . 
11.48(1R, s) 

IR spectrum V(KBr) cm*': 1680 
Mass spectrum m/z: 463 (HT) 
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Table 45 









ProuertiBS 


Ref. 
Ex.175 




He 


colorless cryatals 

KMR spectrum ^ (DtiSO-d,) ppm: 1.65-1.80(iB, ml, 
2.21{3H, 3). 2.45-2.60(2H. m) , 2.75-2.85 (2H, m) , 
3.07{2H, t, J-7.5H2), 4.39{2H, t, J-7.5Hi), 7.23 t2H, 
br-s), 7.30(2a, d, J-8HxJ, 7.74(2H, d, J-8H2) , 
10.65 (IB, br-8) 

IR spectrum V(ICBr) cm'i 3364, 3252, 1654, 1332,1158 


Ref. 
Ex.176 


SO^ 


Et 


color liBSB crystals 

NMR spectrum 5 (DMSO-d,) ppm: 1.21(3H, t, J-7.5H2), 
1.65-1.B0(4H. m), 2.45-2.60(2H, m) , 2,55(2H, q, 
J-7.5H2), 2.75-2.90(2H, m) , 3.05t2H, t, J-7.5Hz), 
4.39UH, t, J-7.5K*), 7.22{2H, br-s), 7.30(2a, d, 
J»8.5Hz), 7.73 (2H, d, JaB.SHz), 10.67 (IH, br-a) 

IR spectrum V(KBr) cm'': 3224, 3088, 1650, 1332,1160 


Re£. 
Ex.177 


NHHS 


CH,OEt 


colorless crystals 

NKR spectrum ^ (ZMSO-d,) ppm: 1.13 (3H, t, J*7Rz) , 
1.60-1.80(4B, m), 2.45-2 .60 {2H, m) , 2 .80-2 .90 (2H, 
m), 2.94(3H, s), 3.01(2H, t, J-8Hr), 3.49(2H, q, 
J-THz), 4.41{2H, 8), 4.45(2H, t, J«8Hx) , 7.09(2H, d, 
J-8.5HX), 7.15(2H, d, J-8.5Hz), 9.55(1H, br-s) , 
10.74{1H, br-s) 

IR spectrum V(lCBr) cm'*: 3464. 1652, 1330. 1148 



Table 46 



° oX 

Properties 

ess crystals 

ectrum * (DMSO-d.) ppm: 0.10-0.20(41 
H, m), 0.95-1.00(lH, m) , 1.00-l.lOi 
H, br-s), 2.27 UH, d, J«6.5Hz), 2,< 





Properties 


Ref. 
Ex.178 


colorless crystals 

NMR spectrum * (DMSO-d.) ppm: 0 .10-0 .20 (4H, m) , 0.45- 
0.55UH, m), 0.95-1.00(lH, m) , 1.00-1.10(1H. m) , 
1.71(4H, br-s), 2.27 UH, d, J«6.5Hz), 2.43 (2H, d, 
J-6.5HI), 2.52(2H, br-e), 2.81(2H, br-s), 2.97t2H, t, 
J.7.5HZ), 4.37(2H, t, J-7.5Hx), 5.06(2H, s), 7.09(2H, 
d, J-8.5HX), 7.27(2H, d, J»8.5Hz), 10.66(1K, br-») 

IR spectrum V(Kar) cm"*: 1736, 1660 



Reference Exanqple 179 

4- [2-(4-chloro-2-ethoxyinethyl-lH-iinidazot4, 5-c]quinolin-l- 
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yi ) ethyl ] benzenesulf onamide 

To a suspension containing 3.03 g of 4- [2- (2-ethoxyinetyl-4- 
hydroxy-lH-ixnida2o[4, S-clquinolin-l-yl) ethyljbenzenesulf onaxnide, 
1.5 ml of triethylamine and 30 ml of toluene there was added 
dropwise 2.8 ml of phosphorus oxychloride at room temperature, 
and then the mixture was stirred at 120**C for 5 hours. The 
reaction solution was poured into ice water, the precipitated 
crystals were filtered off, and the obtained crystals were 
purified by column chromatography [silica gel, methylene 
chloride/methanol (20:1)] to obtain 1.89 g of light brown 
crystals. 

IR spectrum v(KBr) cm'^ : 3360, 1332, 1160 
Mass spectrtim m/z : 444 (M*) 

NMR spectrum ^ (DMSO) ppm : 1.16 (3H, t, J=7Hz) , 3.30{2H, t, 

J=8Hz), 3.56{2H, q, J=7Hz) , 4.59(2H, s) , 4:99{2H, t, J=8H2) , 
7.24(2H, br-s), 7.41(2H, d, J=8Hz) , 7 . 77-7 . 82 (4H, m) , 8.11- 
8.13 (IH, m), 8.45-8.47 (IH, m) 

The coir^ounds for Reference Bxaxnples 180-196 listed in 
Tables 47 to 51 were obtained by the same method as Reference 
Example 179. 



TBbla 47 







R^ 


Properties 
( r ecxy 8 1 al li za tion 
solvent) 


Elwnpntnl analysis 


Ref. 
Ex.160 


SO,)Qi, 




light brown crystals 
mp: 212. 0-213. 0*C 


C^CIN.O^ 

UAJLC: WrDU.43; IXt3,0±; ttpJJt»d9 

Found: 60.28; R,5.46; N,12.04 


Ex.181 




iso*Pen 


light yellow needle- 
like crystals 
(EtOR) 
up: 240.0-241. 5*C 


C^C1K,0,S 
caic. : v.#oU.43; H,o.3X; n«j.^.2d 
Pound: C,60.51; H,5.53; M,12.25 


Ref. 
Ex. 182 


sojm. 


r< 


light brown crystals 
mp: 266. 0-270. 0*C 


Cyij ClN.OjS • 3 / 4H,0 
Calc: C,58.14; H,4.99; N,12.33 
Found: C,58.17; H,4.79; N.12.49 


Ref. 
Ex.183 


SO,NH, 


CP, 


light brown crystals 

(CMF-H,0) 
mp: 253. 0-254, 0*C 


Calc: C, 50.17; H,J.10; N, 12.32 
Found?, C, 49.93; H.3.14; N,12.35 


Ref. 
Ex.184 




CH,CH,CF, 


yellowish brow 
crystals 
(DHF-HgO) 
mp: 239. 5-241. 5»C 

decomposition 


C„H„C1F^,0.S 
Calc: C,52.23; H.3.76; M,11.60 
Found: 0,52.34; B,3.94; N,11.85 


Ref. 
Ex. 185 


SO,NH, 


CH^OMe 


light brown crystals 
(DMF-H,0) 
mp: 234. 5-235. 5'C 
decomposition 


C^,C1N,0,S 
Calc: C,55.75; H,4.44; M,13.00 
Found: C, 56.00; H,4.17; N, 11.08 


Ref. 
Ex.186 


NHHs 


r< 


light brown crystals 
<AcOEt) 
mp: 205. 0-206. O'C 


C^,C1N,0,S 
Calc: C.60.72; H,5.10; N,12.31 
Found: C, 60.87; H,5.14; N,12.01 


Ref. 
Ex-187 


NHMs 


CHjOEt 


faint brown crystals 
UtOH) 
mp: 198. 5-200. 5"C 


C^C1N,0,S 
Calc: C, 57.57; H,5.05; N.12.21 
Found: C,57.59; H,5.04| N,12.15 


Ref. 

EX.188 


SO^NHMe 




light brown ci^ystals 
tCMF) 
mp: 255.5-257.0*0 


C^C1H,0,S 
Calc: C,60.72; H,5.X0? N,12.31 
Found: C, 60.62; B,5.02; n,12.26 


Ref. 
Ex. 189 


SOJlHHe 


CH,OEt 


light yellow 
crystals 
(DKP-H,0) 
np: 214. 0-215. 5*C 


C^C1N,0,S 
calc: C,57.57; H,5.05; N,12.21 
Found: C, 57.48; H,4.90; N,12.41 
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r 


R*^ 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.190 


50J1H, 


Me 


light bro%m crystals 
(nMF-H,0) 
np: 283. 0-286. 0*C 


C,JL,C1N,0.S.1/4H,0 
Calc: C, 55.74; H,5.29;* N, 13 . 68 
Pound: CSS. 65; H,5.15; N,13.68 


Ref. 
Ex.191 




Et 


light brown crystals 
(DMF-H,0) 
jbp: 271. 0-273. 0*C 


C^C1N,0,S.1/4H,0 
Calc: C,56.73; H,5.59; H,13.23 
Found: C,56.51; H,5.45; N,13.37 


Ref. 
Ex.192 


SO^ 


ca,OBt 


light yellotr needle- 
like crystals 
(EtOR) 
np: 206.0-209.5*0 


C,H„C1N,0,S 
Calc: C,55,l8; H,5.61; N, 12.48 
Found: C,55.86; H,5.65; 12.22 


Ref. 
Ex.193 


NHHS 


OLOEt 


colorless needle- like 
crystals 
(EtOR) 
np: 169. 5-170. 0"C 


C^C1N.0,S 
Calc: Cr57.07; R,5.86; N,12.10 
Founds C, 56.77; B.5.80; N,12.02 



Table 49 



Properties Elemental 
recrystallixation 

solvent) 

olorless crystals C^,H,^ 
Benzene-n-Hexane) Calc: C,70.35; 





Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.194 


colorless crystals 
( Benzene-n-Hexane ) 
n©i 109.0-110.5*C 


C,A.C1N,0, 
Calc: C,70.35; H,6.75; N,e.79 
Found: C,70.18; H,6.74; N,8.88 
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Table 50 





Prooerties 


Ref . 
Ex.195 


brown crystals 

ton spectrum d (XMSO-d,) ppn: 0.93(6H. d, 
J-7Hr), 2.10-2. 30{1H, m> , 2.4^{2H, d. J«7Hi), 
3.25(2H, t, J-7HZ), 4.9H2H, t, J-7Hz) , 
7.23UH, br-8), 7.29(2H. d, J-8.5Hz), 7.73(2H, 
d, J-8.5H2), 7.75-7.80<2H, m) , 8 .05-8.15{lH, 
m), 6. 40-8. SO (IB, m) 

IR spectrum Y(KBr) cm*': 1332, 1160 



Table 51 






Prooerties 


Ref. 
Ex.196 


brown liquid 

NMR spectrum 5(0X21,) ppm: 1.20(3H, t, J=7Hz)» 1.80- 
2.00(4H, m), 2.97(2H, t, J«7.5H»), 3 .00-3 .10 (2H, m) , 
3.01(3K, s), 3.1D-3.20(2H, m) , 3.52(2H, qr J-7Hx) , 
4.43(2H, B). 4.52(2H. S) , 4.57t2H, t, J-7.5HZ), 
6.65(2H, d. J>6.5Kz)» 6.85(2K, d, JaS.SRz), 7.20(2H« 
d, Ja7.5H2), 7.24(1H. t; J«7.5Hx), 7.31{2H, t, 
J-7.5HZ) ' 

IR spectrum V(lxq) cm*': 3424 

Mass spectrum m/»; 488, 490(3:1. M') . 



Reference Example 197 

N-[4-[ (2-(4-dibenzylaitdno)-2-ethoxymethyl-lH-iniidazo[4,5- 
c 1 quinol in- 1 -yl ) ethyl ] phenyl ] acetamide 

A mixture of 5.21 g of N- [4- [2-[ (3-amino-2- 
diben2ylainino(iuinolin-4-yl) amino] ethyl] phenyl] acetamide and 4.21 

g of ethoxyacetic acid was stirred at 140'C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering 
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the solvent was distilled off. The residue was purified by 
column chromatography [silica gel, ethyl acetate/n-hexane (1:2- 
1:1)] and washed with a mixed solution of ethyl acetate and 
isopropyl ether to obtain 2.35 g of light brown crystals. 
Recrystallization from ethyl acetate yielded colorless needle- 
like crystals with a melting point of 171. 0-171. 5**C. 
Elemental analysis: 0,^^,0, 
Calculated: C, 76.13; H, 6.39; 12.00 
Found: C, 76.23; H, 6.32; 11.98 

The compounds for Reference Examples 198-204 listed in 
Tables 52 to 56 were obtained by the same method as Reference 
Example 197. 

Table 52 



KtNOjS' 






Properties 
( r eczy B tall iza tioa 
solvent) , 


Elemental analysis 


Re£. 
Ex.198 


light yellow crystals 
(AcOBt) 
xnp: 188.y-189.0*C 


Calc: C,66.22? H,5.34? N,14.85 
Foxmd: C,66.01; H,5.35j M,14.72 



Table S3 








R' 


Properties 
(recrystallization . 
solvent) 


Elemental analysis 


Ref . 
Ex.199 


NBn, 


H 


light brown crystals 
UcOEt) 
inp: 161. 5-162. 0*C 


Calc: 0,82.66; H»6.63; N, 10.71 
Found: C,82.59; H,6.76f M,10.71 


Ref. 
Ex.200 


SOW 


H 


colorless crystals 

(MeOH) 
nip: 160. 0-161. 0*C 


Calc: C,68.il; H,5.90; H,12.81 
Found: C,6B.20; B,5.93; N,12.77 



Table 54 
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HOMfHC' 






Properties 


Ref. 
Ex.201 


orang* liquid 

NMR spectnm * (CDCl,) ppa: 1.17 (3H, t, J«7Hz), 
1.49{3H, d, J«6.5H«), 1.78(1H, br-a) , 3.27<2H, t. 
J«7.5HX), 3.45(2H, q, J«7Bz), 4.39(2H, m) , 4.81(2B« 
t. J-7.5BX). 4.90(1H, J-6.5Kz;, 5.43(4B, far-«) , 
7.14(2R, d, J-8HZ)/ 7.15-7.40(13B« n) , 7.51(1B, 
J>6Hz), 7.86(13, d, J-BBz), 8.13 (IH, d, J«8as) 

IR spectruni V(lig) cm'': 3420 



Table 55 





5 : Properties 


Ref. 
Ex.202 


light brown liquid 

NMR spectrum ^ (CDCl,) ppa: 1.15(3H, Ja7Bz) r 1.89(4H, 
br-s). 2.17C3H* s)* 2.64(2H, br*8), 3.05(2H, t, J»7.5Bx), 
3,11(2H. br-8), 3.43(2H, J-6.5Hz), 4.36(2B, 8), 
4.52(2H, t, J»7.5H2), 5.24(4H, s) , 7.05(2H, d, J»8Hz) , 
7.15-7.35 (lOH. m), 7.41(2H, d, J»8Hx) 

IR spectrum V dig) cm": 3304, 1668, 1096 
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Properties 


Ref . 
Ex.203 


NBn, 


Et 


yellow liquid 

NKR spectrum ^ (CDCl,) ppm: 1.22(3H, t, J-7.5Hx), 
2.17(2H, quintet, Js7.5H2), 2.47l2fl, q, 
J«7.5Hz),2.87(2H, t, J«7.5H2), 2.91(2B» t, J37.5H2), 
3.17(2R, t, J-7.5BZ}. 4.21(2H» J-7.5Hz), 4.63(4H, 
s), 5.27(4H, 8), 6.63(2H, d, J<-8.5Bz)« 6.84(2H, d, 
J-8.5HZ), 7.1.7.4(20H, m) 
Has9 spectrum ra/z: 681 (H*) 


Re£. 
EX.204 


NBn, 


CH,OEt 


brown liquid 

HKR spectrum ^ (CDCl,) ppm: 1.14(3R, t, J>7Bz) , 
2.18{2H, quintet, J=7.5Hz), 2.92(2H. t, Ja7.5Hz), 
2.95(2H, t. J-7.5HZ), 3.21(2H, t, J«7.5Hz). 3.42{2H, 
q, J-7RZ), 4.35(2H, s), 4.35(2H, t, J«7.5Bz), 4.$3(4H, 
s), 5.25UH, s), 6.65(2H, d, Ji^S.SBz), 6.90(2H, d, 
J-8.5H2), 7.18{2H. t, J»7.5H^). 7.20-7 .30 (14H.m), 
7.32 (4H. t. J=7.5Hr) 



Reference Example 205 

4- [2- (2-acetoxyinethyl-4-hydroxy-lH-iinida2ot4,5-c]quinolin-l- 
yl) ethyl Jbenzenesulfonamide 

To 7.53 g of 4- [2- (4-hydroxy-2-hydroxyInethyl-lH- 
imidazo[4, 5'C]quinolin-l'yl) ethyl]benzenesulfGnandde there were 
added 225 ml of pyridine -and 17.8 ml of acetic anhydride, and 
the mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added, and. the precipitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N,N-dimethylf ormamide and water yielded light .brown 
crystals with a melting point of 275 . 0-276 . 0**C. 
Elemental analysis: C^^H^J^fi^S 
Calculated: C, 57.26; H, 4.58; N, 12.72 
Found: C, 56.94; H, 4.50; N, 12.63 

The compound for Reference Example 206 listed in Table 57 
was obtained by the same method as Reference Example 205. 
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Table 57 






Properties 
( recrys tallization 
solvent) 


Elcnental analysis 


Ref. 
Ex.206 


light brown crystals 
(DHF-H^O} 
Bip: 242.0-244.0*0 


Calc: C,58.14; a,4.88; N»12.33 
Found: 58.07; H,4.59; N,12.17 



Reference Example 207 

4- (2- (2-hydroxyinethyl-4-phenoxy-lH-iiaidazo [4 , 5-c] quinolin-1- 
yl ) e thyl ] benzenesul f onamide 

A mixture of 3.00 g of 4-[2- (2-acetoxxmethyl-4-hydroxy-lH- 
imida2o[4, 5-c]quinolin-l-yl)ethyl]ben2enesulfonamide and 45 ml 
of phosphorus oxychloride was refltixed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2*30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the 
obtained light brown crystals, the mixture was stirred at 120^C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off .of the insoluble portion was 
followed by separation, sind the fethyl acetate layer was 
dewatered and concentrated under reduced pressure. Diethyl 
ether was added to the residue, and the precipitated crystaG.s 
were filtered off to obtain 1.39 g of crystals. 

Recrystallization from a mixed solution of N,N-dimethylf ormamide 
and water yielded light brown crystals with a melting poirifc of 
261.0-263.0*0. 

Elemental analysis: C^sH^^^O^S 
Calculated: C, 63.28; H, 4.67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Example 208 listed in Table 58 
was obtained by the same method as Reference Example 207. 
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Tahl* 58 



Ref. 
Ex.208 



Propertieg 



light brown crystals 
KKR spectrum * (EBSSO-d.) ppm: 2.38(?H, d, J-5Hz) , 3.34(2B, 
t, J«7.5H2), 4.56(2H, d, J»5.5Hz), 5.02t2H, t, J«7.5Itt), 
5.69I1B, t, J-5.5HX), 7 .25-7 .31 (4H, m) , 7.43C2H. d, 
J»8Hx), 7.45-7.50I2H, m) , 7.55-7.65 (2H, m), 7.7X<2H, d, 
J.8H*), 7.70-7.75(lH, 91). 8.35-8.37 (IH, m) 
IR gpeetrum V(KBr) em"; 3464> 1666. 1316, 1162 



Reference Exainple 209 

4- [2- (4-phenoxy-lH-imida20 [4, 5-c] guinolin-Vy^' ethyl ] benzamide 

To 1.65 g of 4-[2-(4-chloro-lH-imidazo[4,5-c]q:uinolin-l- 
yDethylJbenzaitdde there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120**C for 4.5 hours. After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, ethyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystallization 
from ethanol yielded yellow needle.-lilce crystals with a melting 
point of 265.0-266.0^0. 
Elemental analysis: C„H,aN^O, 
Calculated: C, 73.51; H, 4.94; 13.72 
Found: C, 73.33; H, 4.85; N, 13.43 ' 

The compounds for Reference Examples 210-287 listed in^ 
Tables 59 to 71 were obtained by the same method as Reference 
Example 209. 
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Tsbltt 59 






R* 


• R^ 


Properties 
( recrys tallization 
solvent) 


Blemental analysis 


Re£. 
Ex.210 


CQNHMe 


H 


faint violet crystals 
(BtOB) 
mp: 215.0-217.0 C 


Calc: C,73.95r^^^!25; N,X3.a6 


Re£. 
Ex.211 


OK 


H 


faint brown crystals 
(EtOH) 
Dip: 266.0->266.0*C 


Calc: 0,75.57; H,5.02f H.11.02 
roiina: C*r3.4/; h,xx.U7 


Ref. 
Ex.212 




H 


colorless crystals 

(BtOB) 
up: 193. 0-195. 0»C 


C,AfH,0, 

calc: C.74.48; a,5.58; N,9.31 
Found: 0,74.42; R,5.45; N.9.38 


Ref. 
Ex.213 


SOMSSEt 


H 


light brown crystals 
(DHF-H,0) 
osi: 257. 0-259. 0'C 


Calc: C,66.0?f^r5fl2; N,11.86 
Found: 0,66.11; H,4.97; N,12.12 


Ref. 
Ex.214 


SO,NKnPr 


H 


colorless crystals 

(OMF-B,0) 
mp: 231. 5-235. 0»C 


C^^,0,S 
Calc: 0,66.65; K,5.39; H,11.51 
Found: 0,66.54; B,5.32; N,11.80 


Ref. 
Bx.215 


SOJDSe, 


H 


light reddish brown 
crystals 
(DMF-B,0) 
mp: 204. 5-205. 5*C 


Calc: 0,66.08: R,5.12f N,11.86 
Found: 0,65.80; B,4.91f N,11.64 


Ref. 
Ex.216 


50^ 


B . 


light brown crystals 
(DMF-B,0) 
mp: 260. 0-260. 5*C 


Calc: 0,64.81*^^*4^54; H,12.60 
Found: 0.64.58; B,4.27; N,12.56 


Ref. 
Ex.217 


SOjNK, 


Et 


light brown crystals 
(CH,CN) 
wp: 277. 0-280. O^C 


Calc: 0,66.oii?*K'5*.12; N,ll,86 
Found: C.65.83; H,4.83; 11.75 


Ref. 
Ex.218 


SO^ 


n-Pr 


light brown crystals 
,(EMF-H,0) 
Bip: 225. 0-226. 0*C 


Calc: C,66.65Vb,5.39; N,11.51 
Found: C. 66.57; H,5.27j N.11.56 


Ref. 
Ex.219 


SO^NH, 


n-Bu 


light yellow ne^dle- 
li)ce crystals 
tai,Cl,-MeOH) 
mp; 233. 5-234. 5'C 


Calc: 0,67.18; B,5.64; N,U.19 
Found: 0,66.84; B,5.57; N,10.93 


Ref. 
Ex.220 




n-Pen 


light brown crystals 
<CH,CM) 
nip: 168. 5-169. 5»C 


C,A.N,0,S 
Calc: C,67.68; H,5.88; N,10.89 
Found: 0,67.49; H,5.71? N,10.73 


Ref. 
Ex.221 




iso- 
Pen 


colorless needle-li)ce 
crystals 
(CH,CN) 
Bip: 225. 0-226. 5*C 


c,A.N,o,s 

Calc: 0,67.68; B,5.88; N,10.89 
Found: 0,67.42; H,5.83; N,10.78 
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Table 60 





r' 


R' 


Properties 
( r eczy 8 taXli z a tian 
■olvent) 


Elemental analysis 


Ex.222 


SO,NH, 


/ 


yellow crystals 


C,^,0,S.Na 
Calc: 64.60; H,4.84; N»10.76 
Foxmd: C, 64.92; H.4.96; N.10.87 


Re£. 
Ex.223 




CF, 


colorless crystals 
mp: 250. 5-251. 0*C 


Calc.r C,58.59; H,3.74; N,10.93 
Found: C,58.38; B,3.55; N»10.83 


ReC. 
Ex.224 




CH,CH,CF, 


light brown crystals 
<nMF-H,0) 
mp: 227. 5-228. 5*C 


Calc: C,59^S9?^£'4*f29; H,10.36 
Found: C, 60.10; B,4.20; N,10.30 


KeC . 

Ex.225 


SOJM, 


cR,oa 


xxyac or own crystals 
CEMP-HjO) 
mp: 261. 0-263. 0*C 


Calc: C,63.S)h,4.67; N,U-81 
Found: C,63.24; H,4.58; N,11.71 


Ex.226 




CH,OMe 


colorless crystals 

(EMF-HjO) 
mp: 247. 0-249. O^C 


^ n %M A 0 

Calc: Cr63.92f H,4.95; N,11.47 
Found: C, 63.63; H,4.80; Nai.44 


Re£ > 
Ex.227 




CR,OEt 


AWkysaw J q A A WW w A j g 

(BMP-H,0) 
mp: 257. 0-258. O'C 


Calc: 64.52; a\i.21; N^ll.lS 
Found: C,64.29; H,5.13; N,10.94 


Ref . 
Ex.228 


SOOIHMe 


H 


colorless crystals 

CDMF-H,0) 
mp: 261. 0-262. 5*C 


Calc: C, 63 ji^t^^f. 84 ; n,12.22 
Found: C.65.28; R,4.64; H,11.9a 


Re£. 
Ex.229 


somMe 


Me 


colorless crystals 

(OMP-^O) 
mp: 253. 5-254. 0*C 


Calc: cTSs^it H,5.18; N.11.74 
Found: C, 65.57; H,4.95; N,11.84 


Ref. 
Ex.230 


SO,NHMe 


Bt 


light reddish bi'own 
crystals 
^ (EMF-H,0) 
mp": 235. 5-236. P"C 


Calc: C.66.65; H.5.39; N,11.51 
Found: C>66.31? H,5.24; N,11.35 


Re£. 
Ex.231 


SO,NHMe 


n-Pr 


light reddish brown 
crystals 
(DMF-H,0) 
mp: 220. 0-221. 5*C 


Calc: C,67.^^!*'h?5%4; N,11.19 
Found: C, 67.19; H,5.55; N,11.01 


Ref. 
Ex.232 


SO,MHKe 


n-Bu 


light brown crystals 
(EtOH) 
mp: 203. 0-203. 5«C 


C^^.OS 
Calc: C,67.68; H,5,88; N,10.89 
Found: C. 67.69? H.5.73; N,10.92 


Ref. 

Ex.233 


50,DHMe 


/-< 


colorless crystals 

(CH,CN) 
n^: 225. 0-226. O'C 


calc; C,67.9'^^'°f.51; N,10.93 
Found: C, 67.95; H,5.40; N.10.89 
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Tabla 61 








R" 


Properties 
( r ecrys tallization 
solvent ) 


Elemental analysis 


Ex.234 


C3l,0H 


H 


light brown plate 
crystals 
(BtOH) 
no: 187. 0-189. 0»C 


CLJL.N,0, 

Calc: C,75.93rH.5.35; N,10.63 
Found: C,76.10? H,5.11; N,10.71 


Ref. 
Ex.235 


CKjOH 


Et 


light brown crystals 
(DMF-H,0) 
mp: 220. 0-222. O'C 


Calc: 0,76.5^;" 
Found: C,76.28; 


N,9.92 
S,6.03; N.lO.Ol 


Ref. 
Ex. 236 


CH,OH 


n~Bu 


light brown crystals 

\ B Wwlt 1 

no: 149. 5-150. 5*C 


Calc: C,77.llf" 
Found: C, 76.99 ; 


BeI^.47; H.9.31 
H,6.40; N,9.14 


Rcf. 
Ex.237 


NHMs 


H 


colorless crystals 

I CH,Cl,-MeOH } 
mot 256. 5-257. 5»C 


Calc: C,65.4lu^'?^84; N,12.22 
Found: C,65.34; H,4.76; N,U.40 


Ref. 
Ex.238 


NHMs 


Me 


colorless crystals 

(CHjCN) 
05): 246.0-247 .O'C 


Cj^AS 
Calc: C,66.08; B,5.12; N,11.86 
Found: C,66.35f H,5.11? H,H.eO 


Ref. 
Ex.239 




Et 


colorless crystals 

(nMF-HjO) 
bid: 267. 0-268. 0»C 


Calc: C,66.S; 
Found: C. 66.81 ; 


H?5.39; M,11.51 
H.5.32; N,11.54 


Ref. 
Ex.240 


NHMs 


n-Pr. 


light brown crystals 
. (DKF-H,0) 
mo: 223. 0-225. 5'C 


C,A|N.O,S 
Calc: C,67.18? H,5.64f R,11.19 
Found: C,67.02; H,5.55; N,11.15 


Ref. 
Ex.241 


NHMs 


n-Bu 


light brown crystals 
(DKF-H,0) 
did: 160. 5-162. S«C 


Calc: C,67.^?^!**H?i.88; M,10.e9 
Found: C.67.50; H.5.77r N,10.B4 


Ref. 
Ex.242 


NHMs 


r< 


grayish brown crystals 
. (AeOEt) 

mp: 226.0-227.0'C 


calc: C,67.9'^'H?i^.51; 10.93 
Found: C,67.66; H,5.44; N,10.68 


Ref. 
Ex.243 


NHMs 


CH,OEt 


faint brown crystals 
tnMF-H,0) 
ntp: 223. 0-225. 0'C 


Calc: C,65.*?0^H?4%6; N,10.84 
Found: C,64.91j H,5.33; N,10.82 


Ref. 
Ex.244 


NHTs 


H 


light brown crystals 
(nHF-H,0) 
mp: 242.0-242.5*0 


Calc: C.69.64? H,4.90; H,10.48 
Found: C, 69.47; H,4.68; N,10.44 


Ref. 
Ex.245 


NHAC 


H . 


colorless prism 
crystals 
(EtOH) 
jm: 234. 5-235. O^C 


calc: C,73.9iVH,5.25; N,13.26 
Found: C,73.84; H.5.15; N,13.19 
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TaJbItt $2 






R- 


R- 


Properties 
(reczys taXIi zation 
solvent) 


Elenmntal analysis 


Ref . 
Ex.246 


NRAc 


Me 


faint yellow plate 
crystals 

a©: 241. 0-243. 0*C 


C^JI,0,.1/2H,0 
Calc: C,72.79; H.5.66; H,12.58 
Found: C,72.74; H,5.76; H,12.53 


Ref. 


NHAc 


b& 


light hrowR crystals 
(MeOH) 
IH>: 247, 5-248. 0*C 


Calc: C,74.65; H,5.62; K,12.44 
Found: C, 74.71; H,5.e4; N,12.46 


Ref. 




n^Bu 


colorless plate crystals 
(AcOEt) 
Bip: 176. 5-177. 0'C 


Calc: C,75.29f R,6.32; N,11.71 
Pound: C,75.3B; H,6.32; K,11.85 


Ref. 
Ex.249 


YlMeAc 


R 


colorless crystals 

(AcOEt) 
op: 144.0-145.0% 


Calc: 0,74.2$; B,^.54; N»12.84 
Found: ,,Cr74aO; B,5.83; N,12.82 


Ref. 
Ex.250 


NMeAc 


He 


colorless crystals 

(iso-PrOH) 
ap: 205. 0-206. 5'C 


C,AA0,.1/2H,0 
Calc: C,73.18; H,5.92; M,12.19 
Found: C,73.1Br H,5.67; N,12»12 


Ref. 
Ex. 251 


NMeAc 


Et 


faint brown needle-like 
crystals 
(AcOEt) 
no: 99. 0-102. 0*C 


C,^,0, -1/211,0 
Calc: C, 73.55? n,6.1*J; H,11.83 
Found: C,73.72; H,6.19; N,U.85 


Ref. 
Ex. 252 


NHeAc 


n^Bu 


colorless needle-like 
crystals 

(AcOBt) 
np: 164. 5-165. O'C 


C^H^.O. 

Calc: C,75.58; H,6.55; H,11.37 
Found: C,75.62; B»6.60; 11.31 


Ref. 
Ex.253 


NBn, 


n*Bu 


colorless crystals 

"(AcOEt) 
bid: 157. 0-157. 5*C- 


Calc: C, 81.79? H,6.54f H,9.08 
Found: C,81.93; R,6.56; M,9.09 


Ref. 
Ex.254 


C3IMeNHAc 


Et 


light brown crystals 
(DE!F-H,0) 
nip: 182. 0-184. O^C 


C^^,0,.1/4H,0 
Calc: C,74.59; K,6.36; N,11.60 
Found: C,74.80; H,6.23; ll»11.63 
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Table 63 






R* 


R" 


Properties 

( reczys tallixa tion 
■olvent) 


Elemental analysis 


Re£. 
EX.255 


SO.NH, 


B 


light reddish brown 
crystals 
(CKP-H,0) 
np: 235. 5-236. 5»C 


Calc: 0,64.21; a,5.39; N,12.49 
Pound: 0,64.06; B»5.19; N,12.54 


Re£. 
EX.2S6 




Et 


colorless crystals 

(EtOR) 
bjd: 249, 0-250. O^C 


Calc: 0,65.52; H.5.92; N,11.76 
Pound: 0,65.57; B,6.03; N,11.63 


Re£. 
Ex.257 


sow 


CH,OEt 


light brown plate 
crystals 
(CHjCN) 
mp: 250. 0-252. 0*C 


Calc: C,64.0i; B,5.97; N»11.06 
Pound: C,63.99; B,6.06; N,10.70 


Re£. 
Ex.258 


CH,OH 


H 


light brown crystals 
(iso-PrOB) 
mp: 188.5-190.5*0 


C,AsN,0, 

Calc: C,75.X<; B,6.31; N,10.52 
Found: 0,74.89; H,6.19; N,10.34 


Ref . 
Ex.259 


CH,OH 


He 


light brown crystals 
(iso-PrOH) 
mp: 201.0-202.0*0 


0„H^,0, 

Calc: C,74.70; H,6.63; N,10.05 
Found: C,74.73; 8,6.58; N, 9.86 


ReC. 
Ex.260 


CH,OH 


Et 


light brown crystals 
(UeOB) 
mp: 203.5-205.0*0 


calc: C,75,8tfB!'6l84; M,9.e3 
Pound: 0,75.62; B,6.94; N,9.77 


Re£. 
Ex.261 


CH,OH 


/-< 


light brown crystals 
(CH,C1,-Bt,0) 
mp: 173.5-174.5*0 


calc: 0,76.79; H,6.89; N,9.26 
Found: 0,76.51; H,6.61; N,8.96 


Ref . 
Ex.262 


NHMs 


H 


light brown crystals 
(DHF-H,0) 
mp: 242.0-243.5*0 


C^^,0,S -1/211,0 
Calc: 0,63.67; H,5.77; N,11.88 
Pound: 0,63.86; 8,5.68; N,11.90 


Rb£. 
Ex.263 


KHMs 


Et 


colorless crystals 

(McOH) 
mp: 242.0-244.0''.C 


calc: C,66.1(rr^;6'fl6; M,11.43 
Found: 0,66.26; B,6.20; N,11.33 


Re£. 
Ex.264 


NHMS 


n-Bu 


colorless crystals 

(AcOBt) 
mp: 187.0-188.0*0 


0,^,0,5 
Calc: 0,67.15; H,6.61; N,10.80 
Found: 0,67.01; H,6.40; M,10.82 


Ref. 
Ex.265 


NHMS 


CH,OEt 


light brown crystals 
(EtOH) 
mp: 189.0-189.5*0 


CiA»N,0,S 
Calc: 0,64.59; H,6.20; N,10.76 
Found: 0,64.53; B,6.20; N, 10.63 


Re£. 
Ex.266 


NHAC 


H 


light yellow crystals 
(DMF-HjO) 
mp: 245.0-246.5*0 


Calc: C.73.22; H,6.14; 11,13.13 
Found: 0,72.99; H,6.15; N,13^06 


Ref. 
Ex.267 


NHAC 


Me 


colorless needle- like 
crystals 
(EtOH) 
woi 260.5-261.0*0 


Calc: 0,73.61; H,6.41; N, 12.72 
Found: 0,73.45; H,6.37; N,12.73 
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Table 64 






R* 


R^ 


Properties 
( r ecrys tallizatioD 
solvent) 


Elemental analysis 


Re£. 
Ex.268 


NHAC 


n-Bu 


light brown czystals 
(AcOEt) 
mpz 227. 0-228. 0«C 


Calc: C,74.6Sf'H!7*.10; N, 11.61 
Found: C,74.57r H,7.12; N,11.48 


Ref . 
Ex.269 


NHeAC 


H 


colorless crystals 

(lteOR-R,0) 
mpz 145. 5-147. 0*C 


Calc: C,73.6Tf^!^.41; N,U.72 
Found: C,73.56; B«6.52; N,12.66 


Ref. 
Ex.270 


NMeAc 


Me 


colorless prism 
crystals 
<AcOEt) 
no: 181. 5-182. 0*C 


Calc: C,73.9Tf'H!^.65; N, 12.33 
Found: C,73.57; H,6.59; N,12.43 


Ref. 
Ex.271 


NMeAC 


Et 


faint faroMn crystals 
(AcOEt) 
mp: 161.0- 162. 5»C 


Calc: C,74.3?f^!6*.88; N,11.96 
Found:,. C, 74 .35; H.6.96f W,11.85 


Ref. 
Ex.272 


CHMeNHAc 


H 


colorless crystals 

(EtOH) 
mp: 236. 0-236. 5»C 


Calc: C,73 .9Vf'H!^.65f 12.33 
Found: C,73.98; H,6.88; N, 12.32 



Table 65 






R* 


r" 


Properties 
( recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.273 


o-SO^ 


H 


colorless crystals 

(CKF-H,0) 
mp: 246. 0-249. O^'C 


C„H^.O,S 
Calc: C, 64.85; H,4.54f N,12.60 
Found: C, 64.57; H,4.40; N,12.46 


Ref - 

Ex.274 




H 


light brown crystals 
(DMF-H,0) 
mp: 255. 5-257. 0'C 


C„H,^,0,S.1/4H,0 
calc: C&rSdf H,4.60; H.)l2.AB 
Found: C,64.01? H,4.36; N,I2.64 


Ref. 
Ex.275 


P-SO^IH, 


CI 


light brown crystals 
iDMF-H,0) 
up: 295. 0-296. 0*C 


C,JJ„C1N,0,S 
Calc: C, 60.19; H,4.00; N,11.70 
Found: C.59.89; H,3.B1; N,11.70 
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Table S6 






Properties 
( recrystalllzation 
solvent) 


Elemental analysis 


Re£. 
Ex.276 


colorleaa crystal* 

(CH,Cl,-MeOH) 
np: 240. 5-241. 5*C 


Calc: C,58.65; H,4.03; H,12.44 
Pound: C,58.44; B,3.75; N»12.43 



Table 67 






n 


Properties 
( r ecxy s talli x a t ion 
solvent) 


Elemental analysis 


Re£. 
Ex.277 


1 


light brown crystals 
tDMF-H,©) 
bid: 249. 0-253. 5'C 


Calc: C, 64.17; H,4.2I; N,13.01 
Found: 63.91; R,4.13; 11,12.74 


Re£. 
Ex.278 


3 


light pink crystals 
(DMT-HjO) 
bp: 255. 0-255. 5*C 


Calc: 0,65.48; H«4.84; N,12.22 
Found: C,65.44; H,4.84; N»12.11 
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R' 


R^ 


ProDerties 


Ref . 

Ex.279 




He 


light bromi cxyetals 

NMR ffpectmm * (DMSO-d,). ppm: 2.2B(3H, e), 3.29(2B, 
t, J-7HZ), 4.8a(2H, t, J=7H2), 7.24(2H. far-s), 
7.20-7. 35(3H, m) , 7.32(2H, d, J-8H2), 7.40- 
7.50(2H, m), 7.55-7.65 (2H, m) , 7 .70-7 . 80 (IH. m) , 
7.75(2H, d, J-8HZ), 8 .30-8 .40 (IH, m) 

IR Bpectnim V(KBr) can": 3324. 3152, 1312. 1156 


Ref. 
Ex.280 


SOJIHUe 


CR,OBt 


colorless crystals 

NMR ispectrum ^ (DMSO-d,) ppm: 1.16(3H, t. J«7H2). 
2.39(3H, d. J-5RZ), 3.30(2H. t. J«7.5Hz). 3.56(2H. 
q, J-7HZ}. 4.56(2R. a). 5.00(2B. t. J*7.5Bs), 
7.28<1H, q, JaTHz), 7 .30-7 .35 (2H, m) , 7.40- 
7.50t4H, m), 7.55-7.65 J2H. m) . 7.70-7.75t3H, m), 
6. 35-8. 40 (IR, m) 

XR spectrum V (XBr) cm'*: 1320, 1158 
Mass spectrum m/z: 516 (M*) 


Table 69 




R* 


R* 


Properties 


Re£. 
Ex.281 




Me 


colorless crystals 

MMR spectrum 5 (DMSO-d,) ppm: 1.70-1.90 (4H, m), 
2.3H3H, s). 2.68 (2H, t, J*5.5Hz). 3.10(2H. t. 
J-5.5HZ). 3.12(2H. t, J-7.5Hz). 4.53(2B. t, 
J»7.5Hz). 7.08(2H. d. J»8Hz) , 7.12(1H, t, J-8Hz) , 
7.33 (2H. d, Ja8Hz). 7.36 t2H, t, J=8Hz). 7.75(2H, 
d. J-8az) 

IR spectrum VCliq) cm': 3328. 1316, 1160 
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Table 70 






R^ 


R^ 


PropertittB 


Ref. 
Ex.282 


NHHS 


He 


light larown crystals 

KMR vpectruin S {CVCl^) jTpm: 1.60*2. 00 (4H, m) , 
2.16(3B* s), 2.82{2H, J-6Bz), 2.92(3H, a), 
3.04(2H, t. J-THz), 3.10(2H. t, J»7Hx) , 4.46(2B, 
t, J-7BZ), 6.88(2H, d, J-8.5Bz), 7.05*7.18(5R, a), 
7.28"7.32(2H, m) , 7.61(1H, br-e) 

ZR opecUum Vdiq) csn'S 3433, 1338, 1158 
Mass SDectnim m/z: 476 (M*) 


Ref . 
Ex.283 


NHftC 


Et 


light brown czystala 

NMR spectrum ^ <nttSO*d,) ppm: 1.24(3B, t, Ja7.5Bz), 
1.75*1.85(4a, m), 2.02(3H, s), 2.63(2B, q, 
J-7.5HZ), 2.66(2H, t, J«6H2), 2.96(2H, t, 
J-7.5HZ). 3.10{2H, t, J-6H1), 4.46(2H, t, 
J-7.5H2), 7.02(2H, d, J-B.5Hx). 7.10(2H, d, 
J-8.5HZ), 7.12(1H, t, J«8.'5Hz), 7.37(2H, t, 
J-8.5HZ), 7.47{2H, d, J=8.5Hz), 9.78{1H, m) 

IR spectrum V(KBr) cm"': 1690, 1600, 1264 


Ref . 
Ex.284 


NMeAc 


n>Bu 


yellowish orange liquid 

NMR spectrum ff (CDCl,) ppm: 0.92(3H» t. J«7.5H2), 
1.38(2R. sextet. J-7.5Hz), 1.78(2H, quintet, 
J=7.5Hr), 1.80-1.90UH, m) , 1.85(3H, br-s) , 
2.51(2H, t. J«7.5H2), 2.80(2H. t, a»6Hz), 3.07(2H. 
t. J=7Hz), 3.10(2H. t, J=6H2), 3.24(3H, s) , 
4.50(2H, t, J-THs), 7.05{2H, d, J«eHz) , 7.12(2R, 
d, J-8BZ), 7.13(1H, t, J-8HZ), 7.25(2B, J-8Bz) , 
7.34(2H, t, JaSRz) 

IR spectxum V(liq) cm'S 3464, 1662 
Maas spectrum myz: 496 (M*) 


Ref. 
EX.285 


NMeBn 


CH,OEt 


brown liquid 

NMR spectrum. ^ (CDCl,) ppm: 1.19(3H, t, J»7Hz), 
1.80-1.95(4H, m), 2 .75-2 . 90 (2H. m) , 2 .90-3 .10 (2H, 
m), 3.0l(3H, s), 3.10-3.20{2H, m) , 3.52(2H, q, 
J=7Kz), 4.44(2H, s) , 4.52(2H, s) , 4.S7(2B, t, 
J-7.5HZ), 6.67(2K, d, J«8.5Hz), 6.90{2H, d, 
J«8.5H2), 7.05-7.40(10H, m) 

IR spectrum V{liq) cm"': 3432 
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Table 71 






R* 


R" 


Propertiae 
(recrYStallization solveat) 


ReC. 
EX.2B6 




Me 


colorless crystals 

NHR spectrum ^ (DMSCKd,)' ppn: 2.56 (3H, s) , 3.33 (2B, 
t, J«7.5Hz), 5.01(2H, t, J»7.5Bz), 7.22{2H. br-s)* 
7.30-7.30(3B, m) , 7.37(2H, J»8Bx) , 7.40- 
7.50(3H, B), 7.63 (IH, J-6.5BZ), 7.75(2R, d, 
J-8BZ), 8.08 (1H« 8), B.IKIB, s) 

XR spectruB V(XBr) cm'*: 1304, U64 
Mass 'spectrum m/z: 458 (iT) 


Re£. 
Ex.287 


p-so/m, 


OHe 


grayish brcwn crystals 

MMR spectrum ^ (DKSO-d,) ppm: 3.36(2B, t» J»7Hz) r 
3.95(3H, 8), 5.04{2H, t, J-THz) , 7 .20-7 .30 t4H, m) , 
7.22(2H, br-s), 7.38I2H, J-8Hr), 7.45<1H, t. 
J-8BZ), 7.45(lHr d, J-6Hx), 7.66{ia, d, J-2.5BzK 
7.68C1H, d, J«8Hz), 7.75(1H. d, J-8H2) , 7.75(2H, 
d, J-8HZ), 8.10(1H, s) 

IR spectrum V(KBr) cm'*: 3356. 1328, 1164 
Mass spectrum ra/z: 474 (M") 



Reference Exatnple 288 

4 - 1 2 - ( 2 -n-butyl -4 -phenoxy- 6,7,8,9 - 1 e trahydro-lH-imidazo (4,5- 
c ] quinolin-l-yl ) ethyl ] benzenesulf onamide 

(1) 4- [2- (2-n-butyl-4-chloro-6,7, 8, 9-tetrahydro-lH-imida2o[4, 5- 
c 1 quinolin-l-yl ) ethyl-N- { l-etho3OTentylidene) benzenesulf onamide 

To 3.04 g of 4- [2- [ (3-amino-2-chloro-5, 6, 7 , 8- 
tetrahydroquinolin-4-yl) amino] ethyl) benzenesulf onamide there was 
added 12 ml of triethyl orthovalerate, and the mixture was 
stirred at 120-140*'C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the residue 
was stirred at l4b**C for 19 hours. The mixture was purified by 
column chromatography [silica gel, methylene chloride /methanol 
(100:1)1 to obtain 1.67 g of light brown crystals. 

( 2 ) 4 - [ 2 - ( 2 -n-bu ty 1 - 4 -phenoxy- 6,7,8,9- 1 e tr ahydr o- IH- imidazo 14,5- 
c 1 quinol in- 1-y 1 ) e thy 1 ] benzenesul f onamide 

To 1.35 g Of 4-12- (2-n-butyl-4-chloro-6, 7,8, 9-tetrahydro- 
IH-imidazo [4 , 5-c] quinolin-l-yl) ethyl-N- (1-ethoxypentylidene) 
benzenesulf onamide there were added 0*43 g of potassium 
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hydroxide and 2.33 g of phenol, and the mixture was stirred at 
120"C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
pH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)] to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224. 5-225. 
Elemental analysis: C^^^fi^S 
Calculated: C, 66.64; H, 6.39; N, 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Example 289 

4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imida2o[4,5-c]quinolin-l- 
yl ) ethyl ] benzyl alcohol 

(1) 4- [2- {4-chloro-2-cyclopropylmethyl-lH-imida20 [4,5- 
c]quinolin-l-yl) ethyljbenzyl eye lopropyl acetate 

To 1.33 g of 4- [2- (2-cyclopropylmethyl-4-hydroxy-lH- 
imidazot4,5-c]quinolin-l-yl)ethyl]benzyl cyclopropylacetate 
there was added 20 ml of 'phosphorus oxychloride, and the mixture 
was stirred at 120°C for one houif. The reaction solution was 
poured into water, and methylene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)] to obtain (J*36 g 
of colorless crystals* 

( 2 ) 4- ( 2 - ( 2-cyclopropylmethyl-4-phenoxy-lH-imidazo [4 , 5- 
c ] quinolin-1 -yl ) ethyl ] benzyl alcohol 

To 0.25 g of 4-[2-(4-chloro-2-cyclopropylmethyl-lH- 
imidazo (4, 5-c] quinolin-1 -yl) ethyl] benzyl cyclopropylacetate 
there were added 0.09 g of potassitim hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120*C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution eind 
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6thyl acetate were added, and the mixture was stirred while 
cooling on ice. The precipitated crystals were filtered off to 
obtain 0.14 g of faint brown crystals. Recrystallization from 
ethyl acetate yielded 0.10 g of colorless crystals with a 
melting point of 185. 0-185. 5*C. 
Elemental analysis: Cj,H^,0, 
Calculated: C, 77.48; H, 6.05; 9.35 
Found: C, 77.22; H, 6.09; N, 9.11 

The coirpounds for Reference Exaniples' 290-291 listed in 
Tables 72 and 73 were obtained by the same method as Reference 
Exanple 289. 

Table 72 






Properties 
(recrys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex.290 


colorless crystals 

(AcOSt) 
bd: 184. 5-185. 0*C 


Gale: C,74.l3fH!'6'.0O? N,9.27 
Found: 0,74.13; H,6.22; N,9.23 



Table 73 




W ^OPh 





Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.291 


light brown crystals 
(CH,C1,-Et,0) 
inp: 173. 5-174. 5'C 


Calc.r C,76.7*?f*Hl*6*.B9; II.9.26 
Found: C,76.51; n,6.Blt N,8.96 



Reference Example 292 

4 - [2 - [2 - (2-methylpropyl) -4-phenoxy-lH-imidazo [4 , 5-c]quinolin-l 
yl ] ethyl ] benzenesulf onamide 
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U ) 4 - {2 - [4 -hydroxy "2- (2-methylpropyl) -IH-imidazo [4,5- 
c ] quinol in- 1 -y 1 ] ethyl ] benzenesul f onamide 

To 8-0 g of 4- [2-1 (3-ainiiio-2-chlorogiiinolin-4- 
yl) amino] ethyl Ibenzenesulfonamide there was added 11.6 ml of 
isovaleric acid, and the mixture was stirred at 130'C for 24 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain 9*. 31 g of crystals. 

(2) 4 - [2- [4-chloro-2- {2-methylpropyl) -IH-imidazo [4 , 5-c] ciuinolin- 
1 -y 1 ] e thyl ] benzenesul f onamide 

To 9.00 g of 4-[2-t4-hydroxy-2-{2-methylpropyl)-lH- 
imidazo [4, 5-c] quinolin-l-yl] ethyl ]benzenesulf onamide there was 
added 135 ml of phosphorus oxychloride, and the mixture was 
stirred at 120*'C for 9 hours. The reaction solution was 
concentrated under reduced pressure, ethyl acetate was added/ 
and the precipitated crystals were filtered off to obtain 5.10 g 
of crystals. 

(3 ) 4- [2 - [2 - {2-methylpropyl) -4-phenoxy-lH-imidazo [4,5- 
c ] quinolin- 1 -yl ] ethyl ] benzenesul f onamide 

To 4.80 g of 4- t2-[4-chloro-2-{2-methylpropyl)-lH- 
imidazoi4,5-c]quinolin-l-yl]ethyl]benzenesulfonamide there were 
added 1.86 g of potassium hydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120"C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Re crystallization from ethyl acetate yielded light 
brown needle-liJce crystals with a melting point of 221 . 0-222 .0®C. 
Elemental analysis: C^^H^^fi^S 
Calculated: C, 67.18; H, 5.64; N, 11.19 
Found: C, 67.08; H; 5.47; N, 11.40 

The compound for Reference Example 293 listed in Table 74 
was obtained by the same method as Reference Exaitple 292- 
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Tabls 74 






Properties 
{recrystallization aolvent) 


Elemental analyaia 


Re£. 
Ex.293 


light yellow needle- like 
cxystala 
(CB,ar) 
mp: 261. 0.263. OX 


Calc.:'C,66.65f'H*^?39; N,11.51 
Pound: C,66.51; H,5.24; N,11.53 



Reference Example 294 

1- [2- (4-cyanopheivl) ethyl] -4-phenoxy-lH-iinidazo (4, 5-c]quinoline 
After dissolving 1.33 g of 4~ [2- (4-phenoxy-lH-iinida2o[4, 5- 
c] quinolin-l-yl) ethyllbenzamide in 33 ml o£ N,N- 
dimethylformamide/ 1.05 ml of pyridine and 0.92 ml of 
trifluoroacetic emhydride were added while stirring on ice, and 
stirring on ice was continued for 30 minutes. After adding 100 
ml of ice water and 20 ml of diethyl ether to the reaction 
solution and stirring, the precipitated crystals were filtered 
off to obtain 0.89 g of crystals. Recrystallization from ethyl 
acetate yielded light yellow needle-like crystals with a melting 
point of 196. 0-198. 0'^C. ^ * 

Elemental analysis: C^sHj^^O 
Calculated: C, 76.91; H, 4.65; N, 14.35 
Found: C, 76.97; H, 4.35; N, 14.45 

Reference Bxan^le 295 

4- (2- (4-phenoxyr-lH-imidazot4, 5-c)quinolin-l-yl) ethyl] benzoic 
acid 

To 2.31 g of ethyl 4- [2- (4-chloro-lH-imidazo[4,5- 
c]quinolin-l-yl)ethyl] benzoate there were added 5.67 g of 
phenol cmd 2.02 g of potassium liydr oxide, and the mixture was 
stirred at 120'C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to pH 8, ethyl acetate was added cuid the precipitated crystals 
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were filtered off to obtain 2.29 g of crystals. 

Recrystallization from a mixed solution of NrN-dimethylformamide 

and water yielded colorless crystals with a melting point of 

265. 0-267. 0'C. 

Elemental analysis: CaA»N,0, 

Calculated: C, 73.34; H, 4.68; N, 10.26 

Foxind: C, 73.34r H, 4.38; N, 10.38 

Example 1 

4- [2- (4-amino-lH-imidazo[4,5-c]quinolin-l-yl)ethyllbenzamide 

To 1.09 g of 4-[2-(4-phenoxy-lH-imidazo[4,5-c]quinolin-l- 
yl ) ethyl Ibenzamide there was added 9.87 g of ammonium acetate, 
and the mixture was stirred at 140**C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitate^ crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267 •0-268. 0**C. 
Elemental analysis: C^Hrf^sO 
Calculated: C, 58.87; H, 5.17; N, 21.13 
Found: C, 68.58; H, 4.94; N, 20.87 

The compounds for Examples 2-50 listed in Tables 75 to 78 
were obtained by the same method as Example 1. 
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Tible 75 







... 


Proper ti«0 
( reczys tallixation 
solvent) 


Elemental analysis 


Ex. 2 


CQNHMe 


R 


faint brown crystals 
(HeOB) 
bo: 264. 5-266. 0*C 


Calc: C,69.5?f*H^5'.54; N,20.28 
Found: C, 69.69; 5.43; Nr20.04 


Ex. 3 


OR 


B 


faint yellow needle-like 
crystals 
(EtOH) 
no; 257.. 0-259. 0*C 


Calc: C» 71.04; H,S.30; Na8.41 
Pound: C^70.76; H.5.04; N,18.32 


Ex. 4 


cai 


H 


yellow czystals 
(CUP) 
wp: 301, 0-303. 0*0 


C _H._N 

Calc: C,72.83) H,4.82; N,22.35 
Found: C,72.87; B,4.57; N,22.32 


Ex. 5 


COOH 


H 


faint brown crystals 
(reprecipitated) 
np: i300»C 


Calc: 0,67.45; H,4.96; K,16.56 
Founds Cr 67.38; H,4.71; K^S.Sl 


Ex. 6 


50,KKEt 


H 


light yellow crystals 
(fiUF-R,0) 
no: 207. 5-209. 5»C 


Calc: C,60.74; H,5.35; N,17.71 
Found: 0,60.88; H,5.26; N,17.57 


Ex. 7 


SO^-n-Pr 


R 


colorless czystals 

(DMP-H,0) 
mpz 199. 0-200. 0»C 


C„H^,0,S 
calc: C.61.59; hJ.66; N,17.X0 
Founds C,61.47; H,5.56; N,17.33 


Ex. 8 


SO,NMe, 


H 


faint yellow needle-liXe 
crystals 

(CMP) 
bd: 297. 5-298. 5«C 


Calc: 0,60.74; R^S.SS; 11,17.71 
Pound: 0,60.44; H,5.49; N,17.55 


Ex. 9 


SO,HH, 


H 


light brown crystals 
tEKP) 
vapt 298. 5-299. 0»C 


Calc: C, 58.64; H,4.66; N,19.06 
Found: C, 58.59; H,4.66; M,18.95 


Ex. 10 




He 


light -brown crystals 
(xaiP-B,0) 
mp: 274. 0-275. O'C 


Calc: 0,59.13; H,5.09; N,18.15 
Found: 0,59.17; H,5.41; N, 18.10 


Ex. 11 


SO^ 


Et 


light yellowish brown 
crystals 
(DMF-EtOH) 
rap I 2B3.0~284.0»C 


calc: C, 60.74; H,5.35; N,17.71 
Found: 0,60.43; H,5.21; N,17.41 


Ex. 12 


SO^ 


n-I>r 


light brown needle- like 
crystals 
(EtOH) 
mpi 242.5-244.0'^ 


Calc: 0,61.59; H,5.66; isr,17.10 
Found: 0,61.47; H,5.56; N,16.81 


Ex. 13 


SO^ 


n-Bu 


light yellow needle- like 
crystals 
(BtOH) 
wpt 257. 0-258. O^C 


C,AfN,0,S-l/4H,0 
Calc: 0,61.73; H,6.00; N,16.36 
Found: 0,61.93; B,6.08; 11,16.12 


Ex. 14 






light brown crystals 
(EtOH) 
np: 244. 0-244. 5*C 


Calc: C,63.13; H.^.22; N,16.01 
Found: 0,63.31; H,6.29; K,16.04 
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T^e 76 







R 


Prop«rtio» 
{ recrys tallisation 
•olvent) 


Elemental analysis 


Ex. 15 




iso-Pr 


colorless needle-like 
crystals 

(CH,CH-BtC3H) 
np: 265. 5-266. 0*C 


Calc . : C,^^^°' H, V. 7^f N, 16 . 95 
Found: C, 60.76; H,5.62; N,16.78 


Ex. 16 




iso-Bu 


light brown crystals 
(CB,Cl,-MeOH) 
bid: 232. 0-234. 0*C 


calc: C,62.3l^fi!95; M,16.54 
Poxmd: C, 62.57; B»S.95; N,16.35 


Ex. 17 


so^ 


iso-Pen 


colorless crystals 

(EMP-H,0) 
wd: 249. 5-253. 5»C 


Calc: C,63.^^f^!22; M,16.01 
Pound: C,62.92; B,6.38; N,I5.87 


Ex. 18 






light yellow needle-like 
crystals 
IHeOB) 
no: 245. 5-248. 5*C 


Calc: 0,62.69? H,5. 50; H,16,61 
Pounds 0,62.52; B,5.33; N,16.50 


Ex. 19 


50,101. 


CP, 


colorless crystals 

(CHF-H,0) 
np: 286. 5-287. 0»C 


c A,F^,o,s 

Calc: C#52.41; H«3.70; N« 16.08 
Pound: 0,52.38; H,3.66; N,15.87 


Ex. 20 




CH,CH,CP, 


light brown crystals 

(isjF-a,o) 

mp: 248. 5-249. 0*C 


CiAiP|N,0,S 
Calc: 0,54. B,4.35; N,15.11 
Found: 0,54.13; B,4.49; N,14^91 


Ex. 21 


SO^NH, 


CH,OB 


faint yellow crystals 
(EtOR-R.0) 
no: 256.0-258.0*0 


C,A^,0,S.1/3H,0 
Calc: C,56?S6; H,4.91; N,17.36 
Pound: C, 56.87? B,4.66; N,17.55 


Ex. 22 


SO^ 


CR,OHe 


colorless crystals 

(IMF) 
bo: 248 .0-249. 0*C 


Calc: 0,58.38; B,5.14; N,17.02 
Pound: 0,58.50; a,5.03; N,16.76 


Ex. 23 




* CH,OEt 


colorless crystals 

(DHF-B,0) 
itp: 272. 5-274. 5'C 


c,a;»,o,s 

Calc: 0,59.28; B,5.45; N,16.46 
Pound: 0,59.07? B,5.36? 11,16.16 


Ex. 24 


SO,NHMe 


H 


colorless crystals 

(DMF-H,0) 
no: 244. 0-245. O'C 


Calc: C,59.8i7 H,5.02; N,18.36 
Pound: C,59.83? H,4.94; N,18.27 


Ex. 25 


SO^NHMe 


Urn 


colorless crystals 

(I1IP-H,0} 
Bo: 259. 5-260. 5'C 


Calc: C,60.7l^Hfi.35; K,17.71 
Pound: 0,60.88? H,5.33; K,17.43 


Ex. 26 


SOJlHMe 


Et 


colorless crystals 

(DMF) 
no: 262.0-264.0*0 


c,,H,;i,o,s 

Calc: 0,61.59; H.5,66; N,17.a0 
Pound: 0,61.69? B,5.65; Ha6-86 
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Table 77 










Propertica 
1 recrystallixaticaa 
solirexi^ ) 


Elemental analysis 


Ex. 27 


SOJlBMe 


n-Pr 


colorlttBs czystals 
(EHF) 


Calc: C,62.3l^'^j%5; N» 16.54 
rounu. UfO^.Jo; n»3.!rX? h«xd*24' 


Ex. 28 


SOJIHMe 


n-Bu 


light brown crystals 
(UeOH) 
wp: 225. 5-226. 5*C 


Calc: C,63.13; H,^.22; N,16.01 
Foimd: C,63.04; H,6.25; N,15.81 


Ex. 29 


en Mmf A 




faint .yellow plate 
czyetale 
(MeOB} 
n>: 2300*C 


C^JifiS -HCl • 1 / 4H,0 
Calc: C, 5^.09; B,5.01; N,15.48 
Found: C,53.09; H,5.20f K,15.18 


Ex. 30 


sojome 


r< 


faint brown crystals 

(EMF) 
mp: 231. 0-232. O^C 


Calc: C,63.4Sf*^,^%9; N,16.08 
Fotmd^^ C.63.44; H.5.79; N,15.95 


Ex. 31 




CH,OEt 


colorless crystals 

(EMF-HjO) 
wp: 239.0-240.5*C 


Calc; C,$0.Xll"H?i^,-r3; M,15.93 
Found: C,59.98; H,5.75; M,15.78 


Ex. 32 


CH,OH 


B 


light brown crystals 
(EtOB) 
nq?: 223 .0-225 .5»C 


c,A^,o 

Calc: C,71.68; H,5.70; W,lt.60 
Found: C,71,84; H,5.48; N,17.36 


Ex. 33 


CH,OK 


Et 


colorless crystals 

(MeOR) 
mp: 215. 5-217. 0*C 


Calc: C.72.81? H,6.40; H,l<.17 
Found: C»72.94; B»6.44; N,16.17 


Ex. 34 


CH,OH 


n-Bu 


light brovn crystals 
meOH) 
mp: 289. 0-289. S'^C 


CA^.O.HCl 

Calc: C,67.22; H,6.62; N,13.63 
Found: C, 66.99; H.6.89; N,13.62 


Ex. 35 


CH,OH 


r< 


light brown prism 
, crystals 

(MeOH) 
up: ^89.0*C, 
decomposed 


CJELlifl • HCl ' 1 / 2HjO 
calc: C.66.10; H»6.27; N.13.41 
Found: C«66.25; H,6.06; N,13.55 


Ex. 36 


CHjOH 


CH,OEt 


colorless crystals 

(EtOH) 
mp: 241. 0-242. O'C 


c,A;«,o,.hci 

Calc: C, 63. 99; H,6.10; M,13-57 
Found: C, 64.13; B,6.10; K»13.37 


Ex. 37 


HHMa 


K 


colorless crystals 

<AcOEt) 
mp: 229. 5-230. 5»C 


c.A^,o,s 

Calc: C,59.83; H,5.02; M,18.36 
Found: C.59.57? H,4.94f K,18.20 


Ex. 38 


NHMS 


Me 


colorless crystals 

<CH,CN-EtOH) 
mp: 228. 0-229. O'C 


C,A,N,0,S 
Calc: C, 60.74; H,5.35; U»\7,'7X 
Found: 0,60.77; H,5.34; N,'i7.47 
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TAble 78 









Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 39 


NHMS 


Et 


colorless prism 
crystals 
(MeOH) 
bp: 180. 5-181. 5'C 


C^^^O^ - HCl . 3 /2H,0 
Calc: C,53.32f B,5.75f 11,14.81 
Found: C»53.39; H»5.72; H,14.82 


Ex. 40 


NHMS 


n-Pr 


light farowa crystals 
(iso-PrOR) 
bp: 250. 5-253. 5*C 


Calc: C,57.44; H.5.70; N,15.22 
Found: C,57.18; H,5.63; N.14.99 


Ex. 41 


NHMS 


n-Bu 


light brown crystals 
(MeOB) 
inpj 250. 5-253. 5*C 


C^,0,S.HC1 
calc: C,58.28; H.5.95; N,14.77 
Found: 0,58.25; H,5.85; »,14.79 


Ex. 42 


NHMS 




colorless crystals 

lUeOR) 
np: 235.0-235.5*0 


C,A^»AS-HC1 
Calc: C,5B.53; H*5.35; H,14.B4 
Founds 0,58.44; B,5.41; K^14.82 


Ex. 43 


NKMs 


C3I,0Et 


faiat brown crystals 
(BtOH) 
np: 218. 0-220. 0*C 


calc: C, 60.12; H.5.73; N,15.93 
Found: 0,59.85; H.5.63; N.15.69 


Ex. 44 


NHTs 


H 


light brown crystals 
(DUF-R,0) 
wp: 236i5-237,5*C 


C^,OS 
calc: 0,65.63; 8,5.07; N,15.31 
Found: 0,65.44; B,4.92; N,15.11 


Ex. 45 


NHAC 


H 


colorless crystals 

(CK,CVMeQH) 
wp: 247. 0-248. O^C 


Calc: C.BB^^ufs^ls M,20,01 
Found: 0,68.59; R,5.43; N,20.00 


Ex. 46 


MHAe 


Me 


colorless crystals 
(EtQH-H,0) 
lap: 2290*C« 
decomposed 


Calc: C,63^^f^'H.5?60; N,17.69 
Found: O, 63.61; B,5.64; H, 17.78 


Ex. 47 


NHAC 


Et 


colorless crystals 
(MeOH-H,0) . 

np: 293. 5-294. 5»C, 
decomposed 


C^,0-HC1 
Calc: 0,64.^ B,5.90; N»17.08 
Found: 0,64.52; B,6.03; N,17.06 


Ex. 48 


MHAc 


n-Bu 


colorless crystals 
(C31,Cl,-MeOH) 
mp: ^00*C 


C,A^,O.HCl 
Calc: 0,65.82; H,6.58; N,15.89 
Found: 0,65.63; H,6.44; H,l-5.99 


Ex. 49 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
rap: 177. 0-178. 0*C 


Calc: C,80.1lV\,6.91; N,12.98 
Found: -C, 79. 93; H,6.85; N,12.75 


Ex. 50 




Et 


colorless crystals 

(MeOH) 
nip: 154. 0-155. 5*C 


C,,H^,0a/2H,0 
Calc: 0,70.22; H,6.87; N,JL7.06 
Found: 0,70.46; H,6.78; M, 17.05 



Example 51 

4- [2- (4-ainino-2-methyl-lH-iBiida2o[4, 5-c)quinolin-l- 
yl ) ethyl ] benzyl alcohol 

(1) 4-[2-(4"-chloro-2-methyl-lH-imida2o[4,5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

To 2.57 g of 4-[2-[ (3-aiiiino-2-chloroquinolin-4- 
yl) amino] ethyl] benzyl alcohol there was added 7.2 nd of triethyl 
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Drt±ioacetate, snxd the mixture was stirred at 120-140'c for 28 
hours. After adding n-hexane to the reaction mixture and 
removing it by decantation, the residue was purified by column 
chromatography [silica gel, methylene chloride/methanol (1:0- 
30:1)] to obtain 1.66 g of light yellow crystals. 

(2) 4-12- (2-methyl-4-phenoxy-lH-imida2o[4,5-c]quinolin-l- 
yl ) ethyl ] benzyl alcohol 

To 1.50 g of 4-t2-(4-chloro-2-methyl-lH-imidazo[4,5- 
c]quinolin-l-yl) ethyl] benzyl alcohol there were added 0.73 g of 
potassium hydroxide and 4.02 g of phenol, and the mixture was 
stirred at 120*0 for 6 hours. After adding water and a 10% 
sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 10, methylene chloride was added for 
extraction. The methylene chloride layer was washed first with 
a 10% sodixim hydroxide aqueous solution, water and then with 
saturated saline, and after dewatering, the solvent was 
distilled off under reduced pressure to obtain 1.20 g of light 
brown crystals. 

(3) 4-[2-{4-aniino-2-methyl-lH-imidazo[4,5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

To 1.00 g of 4-[2-(2-methyl-4-phenoxy-lH-imidazo[4,5- 
c]quinolin-l-yl)ethyl]benzyl alcohol there was added 4.52 g of 
ammonium acetate, and the mixture was stirred at 140^*0 for 6 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then 
extraction was performed with a mixed solution of methylene 
chloride and methanol (10:1). The organic layer was 
concentrated \inder reduced pressure, 3.8 ml of methanol and 0.2 
ml of a 2 N sodium hydroxide aqueous solution were added to the 
residue, and the mixture was stirred at 50°C for one hour:* The 
reaction solution was stirred on ice to obtain 0.26 g of 
crystals. Recrystallization from ethcinol yielded colorless • 
crystals with a melting point of 236 . 0-237 .0°C. 
Elemental analysis: C„H,^^0 
Calculated: C, 72.27; H, 6.06; N, 16.86 
Found: C, 72.05; H, 6.07; N, 16.64 

The compounds for Exanples 52-79 listed in Tables 79 to 84 
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Were obtained by the same method as Example 1. 

Table 7S 









Properties 
1 recrva talli »a tlnn 

1 ^ ^ 9 V A Jl VJ. 

solvent) 


Elemental analysis 


Ex. 52 


50^ 


B 


light brown czystala 
(DUF-^O) 
do: 292.5-294.0*0 


C,A,NO,S.l/81LO 
Calc: C»57.85f B,5.73; N,18.74 
Found: C,57.73; H,5.48; N,18.49 


Ex. 53 




Me 


coloclesB crystals 

(HeOH) 
mp: 261. 5-263. 0*C 


CAAO,S.3/4ILO 
Calc: C,57.19> H,6.19; N.17.55 
Found: C,57.39; B,5.95; N,17.27 


Ex. 54 


SO^ 


St 


colorless crystals 

(MeOH) 
mp; 281. 0-283. 0*C 


CL^0,S.1/2IL0 
Calc: C»58.80; B,6.41; N,17.14 
Found: C,58.59; R/6.15; M,17.17 


Ex. 55 




n-Bu 


light brown crystals 
(BtOB) 
sip: 240. 0-241. 0»C 


Calc: C»61.80; B,6.84; N,16.38 
Found: C, 61.52; B,6.85; N.16.17 


Ex. 56 


so/m. 


CH.OEt 


light brown plate 
crystals 

(EtOH) 
mp: 254. 5-256. 0*C 


CH5^,0S 
Calc: C,58.7i; B,6.34f H,16.30 
Pound: C, 59. 02; B,6.43; H,16.16 


Ex. 57 


CH.OR 


R 


colorless crystals 

(BtOH) 
mp: 223. 5-225. 0*C 


Calc: C,70.78; H,6.88; N,17.38 
Found: C,70.90; H,6.84; N,17.30 


Ex. 58 


CH,OR 


He 


light brown crystals 
(iso-PrOH) 
mp: 230. 0-231. 0*C 


Calc: C,71.40; H,7.19; 11,16.65 
Found: C, 71.31; H,7.37; N,16.40 


Ex. 59 


CHjOH 


Et 


colorless crystals 
(StOH) 
dip: 222.5-224-.5 


Calc: C,71.97; H,7.48; M.15.99 
Found: C. 71.70: H.7.48: N.16.05 
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TnhXm 80 



Properties 
{ r ecrya tallizB t^ion 









Properties 
{ r ecrystallizB tion 
solvent) 


Elomental analysis 


Ex. 60 


CHjOH 


/-< 


light brown crystals 
(THF) 
mp: 231.5-232.5*0 


Calc: C, 73.3*7^^*7.50; N,14.88 
Found: 0.73.34; H,7.60; N, 14.70 


Ex. 61 


NHHa 


H 


light faroim crystals 
(MsQH) 
np: 271. 5-274. 0*C 


CxA,N,0,S-HCl.l/4H,0 
Calc: 0,53.51; H,5.79; N,16.42 
Found: 0,53.64; H,5.88; N,16.30 


Ex. 62 


NRHS 


Me 


light, brown crystals 
(MeOR) 
mo: 292. 0-293. O^C 


CLAiM,0,S-2HCl 
Oalc: 0,50.85; H,5.76; N,14.82 
Found: 0,51.00; H,5.95; N,a4.77 


Ex. 63 


MHHs 


Et 


light brown crystals 
(iso-PrOH) 
mp: 202. 5-204. O'C 


Oalc.r O,60.^^^!6%8; N, 16.94 
Found: 0,60.96; H,6.46; M,16.80 


Ex. 64 


NHMs 


n-Bu 


colorless crystals 

(EtOR) 
iri>: 275.0-276.5*0 


C^,N,0,S-2HC1 
Calc: 0,53.69; H,6.46; H,13.61 
Pound: 0,53.86; H.6.36; M,13.49 


Ex. 65 


MHMs 


CH,OBt 


light brown needle- 
li3ce crystals 
(EtOH) 
mp: 296. 0-297. 0*C 


OgH^,0,S'HCl 
Calc: 0,55.05; H,6.30; N,14.S9 
Found: 0,55.01; H,6.27; N,14.42 


Ex. 66 


NKAe 


R 


light brown crystals 
(CHF) 
mp: 294. 0-295. 5*C 


0,AjN,O-HCl-l/4H,O 
Oalc: 0,61.53; H,6.33; N,17.94 
Found: 0.61.46; R,6.33; N,18.04 


Ex. 67 


NKAe 


Me 


light brown crystals 
(THP> 
mp: 236.0-237.0*0 


CLHJI,0-1/4H,0 
Calc: 0,68^4; H,6.99; N,19.03 
Found: 0,68.76; H»7.00; N,18.76 


Ex. 68 


NHXe 


Bt 


light brown crystals 
<MeOH-H,0) 
bJp: 134. 0-135.5*0 


0^1,^0 -H,© 
Calc: 0,66.81; H,7.39; N,17.71 
Found: C. 66.67; H,7.59; N,17.43 


Ex. 69 


NHAc 


n-Bu 


light brown grystals 
(MeOK) 
mp: ^00*C 


0„H„N,0 • HCl • 1/2H,0 
Calc: 0,63.91; H,7.38; N,15.53 
Found: 0,64.07; H,7.17; Hrl5.70 


Ex. 70 


CHH«HKAC 


H 


colorless crystals 

(EtOH) 
irp: 253.0-254.0*0, 
decomposed 


0„H^,0.HC1 
Calc: 0,63.83; H,6.82; N>16.93 
Found: 0,63.53; H,6.89; H,16.86 
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Q 



Tabl* 61 



Properties 

farown liquid 

KMR epectrxm ^ (CDCl,) ppm: 1.20(3B, t, J-7Hx), 1.80- 
2.00(4H, m), 2.80-3.15(6H. m) , 3.'01<3R, 0), 3.51(2H, Q, 
J»7Rz), 4.36(2H, 4.49(2B, t, J>7.5Bz}, 4.52(2B, ■) , 

5.39(2H, br-s), 6.66(2H, d, J-B.SBz), 6.B9(2B» d, 
JsB.SHz), 7.12-7.40(5H, m) 

IR Bpectxim V(liq) cm*': 3320. 3180 
Magg gpectrum m/x; 469 (M^) 



Ex. 71 



T&ble 62 








r" 


Properties 
(r ecrys tallization 
solvent) 


Elemental analysis 


Ex.. 72 


o-SO^NH, 


B 


light yellow crystals 

(EMF-HjO) 
mo: 273.0-274.0*C 


Calc: C,58.84; B,4.66; H,19.06 
Found: C.58.62; H,4.51; N,18.85 


Ex. 73 




H 


ligfat brown crystals 
(DMP-HjO) • 
mp: 258. 5-260. O'C 


Calc: 58.84; B.4.66; N,X9.06 
Found: C, 58.56; B,4.47; H,19.12 


Ex. 74 




Me 


colorless czystals 

(EtOB) 
mp: 257. 0-257. 5*C 


Calc: C, 59.83; B,5.02; M,18.36 
Found: C, 59.53; H,4,79? H,18.16 


Ex. 75 


p-SO^ 


one 


light brown needle- 
like crystals 

(rwp-HjO) 

mp: 277. 0-278. 0*C 


Calc: C,57.4*: 
Found: C,57.0f 


U^^A.Sli N,17.62 
1; H,4.66; N,17.47 


Ex. 76 


p-SO^ 


CI 


light brown crystals 
(BtOH) 
mp: 277. 0-278. O'C 


C,A,ClN,0,S-9/BH,O 
Calc: C,51.21; B,4.35; N.16.50 
Found: C,51.42; B,4.19; N,16.22 
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Table 83 





Properties 
( recrya talXisa tion 
■olvent) 


Elemental analysis 


Ex. 77 


colorless crystals 

(BtOH) 
xDp: 238. 0-239. 0*C 


Calc: C,51.46; H,4.05; H,1B.75 
Found: C,51.25; H,3.91; K,18.47 



Table 84 






n 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 78 


1 


light brovn crystals 
(OMF-H,0) 
mp: 297. 0-299. 5*C 


C,^^JJ,0,S.1/8H,0 
Calc: C,57.41; H,4.32; N,19.69 
Pound: C,57.19; H.4.07f 11,19.40 


Ex. 79 


3 


light brown crystals 
mp: 289. 5-290. S'C 


C,AA0.S.1/6H,0 
Calc: C,59.36; H,5.07; N,18.22 
Found: C,59.47; B,4.85; N,18.02 



Example 80 

N- [4~[2-(4-ainino-'2-ethoxyinethyl-lH-iinida2ol4,?-c]quinolin-l- 

yl ) ethyl ] phenyl ] ace t amide 

A suspension of 2.20 g of N- [4- [2- (4-dibenzylaInino-2- 
e thoxyme thy 1 - IH- imi daz o [ 4 , 5 -c 1 quinol in-1 -yl ) e thyl ] phenyl 1 - 
acetamide, 4.00 g of Perlman's reagent and 14.28 g of ainmoni\im 
formate in 70 ml of methanol was refluxed for 53 hours. The 
catalyst was filtered off, and the solvent was distilled off 
under reduced pressure. Water and saturated saline were added 
to the residue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure. The obtained residue wai 
washed with isopropyl ether to obtain 1.24 g of colorless 
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Crystals. Recrystallization from isopropanol yielded colorless 
crystals with a melting point of 207. 0-208. 0*C. 
Elemental analysis: C^H^jO^ -1/211,0 
Calculated: C, 66.97; H, 6.35; N, 16.98 
Found: C, 66.90; H, 6.28; N, 16.81 

The compounds for Examples 81-84 listed in Tables 85 to 87 
were obtained by the same method as Exanqple 80. 

Table 85 










r' 


Properties 
( reczys tallization 
solvent) 


Blemental azialysis 


Ex. 81 


CHMeOR 


CH,OBt 


H 


colorless crystals 

lEtOH) 
utD: 231. 5-232. O^C 


CalC: C,70.75? H,6.71; Ka4.35 
Found: C»70.66; H,6.74; R,14.32 


Ex. 82 


30^ 


R 




light yellow 
crystals 
(AcOEt) 
sqp: 188.5-189.0*0 


Calc: C.66.22; a,S.34; N,14.65 
Found: C,66.01; B,5.35; N,14.72 



Table 86 






R* 


R^ 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 63 


NHAC 


CmOEt 


colorless crystals 
(HeOK) 
np. 2300*C 


CJI^a.HCl 
Calc: C,62.22; H,6.81; K,15.77 
Found: C,62.00; B,6.87; H,15.74 



Table 87 
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Properties 
( recrys t&llizatian 
solvent) 


Sleoental analysis 


Ex. S4 


colorless crystals 

(MeOB) 
n>: 275. 0-275. S'C 


C^JI,0^.1/4H, 
Calc: C,56.42; H.5.43i II.1S.43 
Pound: C,56.72; B.S.aSi N.19.18 



Exainple 85 

1- [2 - ( 4-aminophenyl) ethyl] -IH-imidazo [4 , 5-c] qainoline-4- 
amine • hydrochloride 

To 8.00 g of N- t4-[2-(4-amino-lH-iIIddazot4,5-c]quinolin-l- 
yl) ethyl]phenyllacetainide there was added 40 ml of 2 N 
hydrochloric acid, and the mixture was stirred at 120'*C for one 
hour. After, the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 7, and then the 
precipitated crystals were filtered off an4 purified by column 
chromatography [silica gel, methylene chloride/methanol (20:1) 1# 
after which ethanolic hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275. 0-283. 0**C. 
Elemental analysis: C,^,^,- 2HC1 • I/4H3O 
Calculated: C, 56.78; h/s. 16; N, .18.39. 
Found: C, 56.78; H, 5.11; N, 18.^2 

The compounds for Examples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Example 85. 
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Table 88 









Propertiea 
( recxyatallisation 
solvent) 


Elenaatal analysis 


Ex. 86 


NH, 


He 


light brown czystals 
(THF) 
np: 335.0-236.0*0 


Calc: C,71.90; H,6.03; N,22.07 
Found: C,71.89; B,6.24; N,21.81 


Ex. 87 


NH, 


Et 


faint brown czystala 
(MeOH-H,0} 
np: 202. 0-203. O'C 


Calc: C.72.48; H,6.39; N,21.13 
Pound: C,72.64; H,6.33; H,20.95 


Ex. 88 


NH, 


n-Bu 


faint isrown cxystals 
(AcOBt) 
apz 187.0-X88.0*C 


Calc: C,73.517"h?^.01; N,19.48 
Found: C,73.78> H,6.93; N.19.34 


Ex. 89 


NH, 


CaOEt 


colorless crystals 

(iso-PrOB) 
Bip: 208.. 0-208. 5'C 


Calc: 0,69.78; H,6.41; N,19.38 
Found: C,69.85; B,6.40j N,19.38 


Ex. 90 


NHMe 


H 


colorless crystals 

(MeOB) 
mp: 245. 0-246. 0*C 


C,A,N,-2HC1.5/4H,0 

Calc: C,55.28; H,5.74; 16.96 
Found: C. 55.39; H,5.52; N,16.98 


Ex. 91 


NKUe 


He 


light brown crystals 
<BtOH) 
np: 275. 0-276. 5*0 


C„H^,.2HC1.3/21LO 
Calc: C,5?.69; B,6.08; 1?,16.24 
Found: C,55.76; B,6.20; N,16.09 


Ex. 92 


NKHe 


Bt 


light brown crystals 
{BtOH) 
nqp: 271.0-273 .0'C 


C,.H^,.2HC1-H.0 
Calc: C,5^.80; B,6.24; N»16.09 
Found: C.57.80; H,6.15; N.1S.95 


Ex. 93 


NHMe 


n*Bu 


light grayish brown 
crystals 
(EtOH) 
mp: 173. 0-175. 0*C, 
decomposed 


C,AtN,-3HC1 -1/411,0 
Calc: C,56.68; H»6.30; N»14.37 
Found: C,56.97; a,6.59; 19,14.08 


Ex. 94 


KHMe 


OLOEt 


colorless crystals 

(AcOEt) 
mp: 156. 0-156. 5*C 


Calc: C,70.3^1^h!'6.71; M,18.65 
Found: C, 70.29; H,6.44; N,18.49 
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Table 89 










Proparties 
(racrya tallization 
solvent) 


Slamental analysis 


Ex. 95 


NH, 


H 


light brown czystals 
CMaOH) 
mp: 264. 6-265. O^C 


C,A,N,-2HC1 
Calc: C,56.8S; H,6.10; 11,18.41 
Pound: C, 56.93; H,6.10; 18.42 


Ex. 96 


NH, 


Ha 


light brown cxystala 
(AcOEt) 
mp: 192. 0-193. O'C 


Calc.: C,71.00; H,7.21; N,21.79 
Foxrnd: C,70.98j H,7.34? N,21.49 


Ex. 97 


NH, 


Et 


faint yellow cryatals 
(EtOH) 
mp: 2285*C, 
dacoBvoa ad 


C,^,.2HC1.5/4H,0 
Calc: C,55.75; R,6.90; N,16.25 
Found: C,S5.80; H,6.81; N,16.29 


Ex. 98 


NH, 


n-Bu . 


light yellow crystals 
(iso-PrOH) 
xip: 245. 0-252. O^C. 
decomposed 


C,A.N.-2HC1.3/4H,0 
Calc: C,56.73; H,7.28; N,15.57 
Found:^ C, 58.51; H,7.20; N,15.38 


Ex. 99 


NH, 


CH^OEt 


colorless crystals 

(EtOR) 
mp: 259. 0-260. 0*C 


C,,H^,0.2HC1 
Calc: C,57.53; H,6.67; N,15.98 
Found: C,57.52; H,6.80; Krl5.83 


Ex. 100 


MHMe 


H 


light brown crystals 
(EtOH) 
mp: 224.5-225 »5*C 


C,A^,.2HC1-H,0 
Calc: C,5S.34; H,6.60| N,16.98 
Found: C,35.17? H,6.56; N,17.13 


Ex. 101 


NHHe 


Me 


light brown crystals 
(EtOH) 
nv: 284. 0-285. O^'C 


C„HJL • 2HC1 • 7 / 2H,0 
Calc: C,50.96; H,7.27;* N,14.86 
Found: C,50.89; H.7.20; N,14.79 


Ex. 102 


NHHe 


Et 


brown crystals 
(EtOH) 
np: 274. 0-285. 0*C, 
^ decomposed 


CL^H^,.2HC1-3H,0 
Calc: 0,52.94; H,7.40; N.14.70 
Found: C, 52.71; H.7.21; N,14.69 


Ex. 103 


MHKe 


n-Bu 


colorless crystals 

(EtOH), 
mp: 161. 0-163. 5*C. 
decomposed 


C,JL.ll,.3HCl-5/4H,0 
Calc: C54.23; H,7.22; N,13.75 
Found: C,54.28; H.7.40; H,13.83 


Ex. 104 


CHHeNH, 


H 


light brown crystals 
(EtOH) 
mp: 207. 0-210. O'C, 
decomposed 


C,AiN,-2HCl-HJ0 
Calc: C,56^4; H,6.86; N,16.43 
Found: C,56.38; H,6.78; K,16.39 



Example 105 

1- (2- U-airdnophenyl) ethyl] -2-n-butyl-iH-iitddazo [4, 5-clquinoline- 
4 -amine 

A suspension of 18.8 g of 1- [2- [4- (dibenzyl amino) phenyl] 
ethyl]-2-n-butyl-lH-imida2ot4,5-c]quinoline--4-amine, 3.76 g of 
Perlman's reagent, 33.0 g of ammonium formate and 600 ml of 
methanol was refliixed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residue, the liquid was adjusted to pH 9 with a 10% 
sodium hydroxide aqueous solution, and extraction was performed 
with methylene chloride. After washing the extract with water 
and dewatering, the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recrys tall i zed from 
isopropanol to obtain colorless crystals with a melting point of 
191. 0-192. O'C^ . 
Elemental analysis: C^JdJtl^ 
Calculated: C, 73.51; H, 7.01; N, 19.48 ' 
Found: C, 73.41; H, 6.90; N, 19.22 

The confound for Bxaniple 106 listed in Table 90 was obtained 
by the same method' as Exasple 105 . 

90 








r'- 


Properties 
( cecrye talli za tlon 
solvent) 


Elemental analysis 


Ex. 106 


NHMe 


CH,OBt 


light brown crystals 
(AcOBt) 
no: 127.0-128.6*C 


Calc: C,69.63fH^7.70? Ma8.45 
Found: C, 69.67; H,7.69f H,18.17 



Example 107 

1- [2- (4-aminophenyl) ethyl] -1,6,7, 8-tetrahydrocyclopenta[b] 
imidazo [4 , 5 -dl pyridine- 4 -amine - hydrochloride 

A mixture o£ 0.81 g of N,N-dibenzyl-l- [2- [4- 
(diben2ylamino)phenyll ethyl] -1, 6, 7 , 8-tetrahydrocyclopenta[b] 
imidazo [4, 5-d]pyridine-4-amine, 0.16 g of Perlman's reagent, 
1,56 g of ammonixun formate and 40 ml of methanol was refluxed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium carbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were filtered off, and after separating off the 
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methylene chloride layer, the aqueous layer was ftirther 
extracted with methylene chloride. The methylene chloride layer 
was dewatered, and then the solvent was distilled off to obtain 
colorless crystals. These were combined with the previous 
crystals cind a common method was used to obtain 0.41 g of 
colorless crystals as a hydrochloride. Recrystallization from 
methanol yielded colorless crystals with a melting point of 
259 . 0-260 . 0"C (decomposed) • 
Elemental analysis: C^^Hi^, -21101 
Calculated: C, 55.74; H, 5.78; N, 19.12 
Found: C, 55.76; 5.89; 19.07 

The compounds for Exasples 108-109 listed in Table 91 were 
obtained by the same method as Example 107. 

Table 91 








Properties 
(recrystallization solvent) 


Elemental analysis 


Ex. 108 


Et 


light yellowish brcrnn 
c^stala 
(BtOH) 
flip: 266. 0-268. 0*C, * 
decomposed ' 


C, AiN, • 2HC1 - 1/ 3EtOH • H,0 
Calc: C,55.23: H,6.83? 11,16.37 
Pound: C.55.24; H,6.84{ N,16.57 


Ex. 109 


CH.OEt 


light brown crystals 
(EtOH) 
xnp: 250. 5-251. 5'C, 
decomposed 


Calc: C^/Ol; H,6.46; N.16.33 
Pound: C, 56 .23? H.6.31; H,16.08 



Example 110 

1- [2- (4-ureidophenyl) ethyl] -IH-imidazo [4 , 5-c]quinoline-4-amine 
After dissolving 800 mg of 1- [2- (4-aminophenyl) ethyll -IH- 
imidazo [4, 5-c]quinoline-4-ainine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
temperature, and stirring at room ten^erature was continued for 
2 hours. After adding a 10% sodium hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 
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filtering off the crystals, they were washed with water to 
obtain 790 mg of crystals. Recrystallization from a mixed 
solution of ethanol and water yielded faint brown crystals with 
a melting point of 300'C or higher. 
Elemental analysis: C^^.O 
Calculated: C, 65.88; 5.24; N, 24.26 
Foiind: C, 66. 00^ 5.14; N, 24.07 

Exan^le 111 

1 - [ 2 - [ 4 - (N • -methyl thioureido) phenyl 1 ethyl ] -IH-imidazo [4,5- 
c] quinoline-4-amine 

To 800 mg of a-t2-(4-aminophenyl)ethyl]-lH-imidazo[4,5- 
clquinoline-4 -amine there were added 24 ml of methanol and 0.60 
ml of methyl isothiocyanate, and the mixture was stirred at 40''C 
for 15 hours. After cooling the reaction solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220. 0-221. S^'C. 
Elemental analysis: C^gH^^fS 
Calculated: C, 63.81;' H, 5.35; N, 22.32 
Found: C, 63.60; 5.13; N, 22.05 

Example 112 

1- [2- (4-acetylphenyl) ethyl] -IH-imidazo [4 , 5-c] quinoline-4-amine 

To 3.89 g of 2-[4-[2-(4-phenoxy-'lH-imidazo[4,5-c]quinolin- 
l-yl)ethyl]phenylr2-methyl-l,3-dioxplane there was added 33.2 g 
of ammonium acetate, and the mixture was stirred at 140"C for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267. 0-269. O^^C. 
Elemental analysis: C^K^Jtlfi 
Calculated: C, 72.71; H, 5.49; N, 16.96 
Found: C, 72.41; H, 5.34; N, 16.70 
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Exaniple 113 

1 - [ 2 - [ 4 - ( l-hydroxyimiuoe thyl ) phenyl ] ethyl ] -IH-imidazo [4,5- 
c] quinoline-4-amine 

To 1.63 g of l-[2-(4-acetylphenyl)ethyl]-lH-iiiiida2o[4,5- 
c)quinoline-4-amine there were added 0.38 g of hydroxyl amine 
hydrochloride, 1.34 g of sodium acetate -311,0 and 16 ml of ethanol, 
and the mixture was refluxed for 2 hours. After concentrating 
the reaction solution under reduced pressure, water was added 
and the precipitated crystals were filtered off to obtain 1.47 g 
of crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
269. 0-270. 

Elemental analysis: C^fijiifi 

Calculated: 69.55; H, 5.54; N, 20.28 

Found: C, 69.34; 5.54; N, 20.11 

Exanple 114 

1 - 1 2 - [ 4 - ( 1 -aminoe thyl ) phenyl 1 ethyl ] -IH-imidazo 1 4 , 5 -c ] quinoline- 

4-amine 

To 500 mg of 1- [2- [4- (1-hydroxyiminoe thyl) phenyl] ethyl) -IH- 
imidazoI4, 5-c]quinoline-4-amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney nickel, and the mixture was 
stirred under a hydrogen pressure of 5 atmospheres at 50*C for 80 
hours. After cooling the reaction solution, the solvent was 
filtered off and concentrated under reduced pressure to obtain 
300 mg of crystals. Recrystallization from ethanol yielded 
faint brown crystals with a melting point of 222 . 0-224 . O^'C. 
Elemental analysis: C^Hj^N, 
Calculated: C, 72.48; H, 6.39; N, 21.13 
Found: C, 72.46; H, 6.39; N, 20.86 

Example 115 

Ethyl 4- [2- (4-amino^lH-imidazo[4, 5-clquinolin-l-yl) ethyl] 
benzoate 

To 550 mg of 4-t2- (4-amino-lH-imida2oI4, S-cJquinolin-l- 
yDethyl] benzoic acid there were added 28 ml of ethanol and 2*8 
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ml of concentrated sulfuric acid, and the mixture was reflxixed 
for 5 hours. After concentrating the reaction solution tinder 
reduced pressure, water and a 10% sodium hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated crystals were filtered off to obtain 550 mg of 
light brbwn crystals. Recrystallization from methanol yielded 
light brown needle-like crystals with a melting point of 180.0- 
182.0'»C. 

Elemental analysis: C^HjpN^O, 
Calculated: C, 69.98; H, 5.59; N, 15.55 
Found: C, 69.98; H, 5.39; N, 15.62 

Experimental Example 1: Interferon a inductivity in human cells 

Table 1 shows interferon c inductivities in human cells for 
the purpose of demonstrating the excellent '*ef feet of the 
compounds of the invention. The following compounds were used 
as the control agents. 

Control agent A: 1-isobutyl-lH-imidazo [4, 5-c]quinoline-4-amine 
(common name: imiquimod) 

Control agent B: 1- (2 -phenyl ethyl ) -IH-imidazo [4, 5-c] quinoline-4- 
amine 

1. Preparation of blood cells for culturing 

Whole blood was collected by' venipuncture into a 50 ml 
centrifuge tube containing 170 ul of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No. 
2751) cell separation tube, and were cultured to a cell density 
of 1 X 106 cells/ml in RPM-1640 mediimi (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 mM L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptomycin solution 
(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptomycin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum (INTERGEN COMPANY; Cat. No. 1020-90) had 
been added. 

2. Preparation of compounds 
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The con?>ounds were suspended to 1 mg/ml in 0.1 N 
hydrochloric acid and then solubilized by dilution with 
physiological saline. The compounds were tested in a 
concentration range of 0.03 ug/ml to 3.0 ug/ml. 

3 . Incubation 

A 50 ul portion of the test conqpound solution or solvent was 
added to a 96-well (flat-bottom) MicroTest III™ (Becton 
Dickinson; FALCON 3072) cell culturing plate, and 200 ul of the 
PMBC in the medium was added to each full well. The plate was 
covered with a plastic lid and incubated for two days at 37"C in 
a 5% carbon dioxide atmosphere. 

4 . Separation 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KUBOTA 5800, manufactured by Kubota 
Laboratories) at 4°C for 5 minutes. The culture supematants 
were used as samples. 

5. Interferon a assay 

This was accomplished by enzyme immunoassay. Using a 
Cytoscreen™ human inter f-eron a assay )cit (BIOSOURCE; Cat. #ASY- 
05), a 96-well plate immobilizirrig mouse anti-human interferon a 
monoclonal antibodies (primary antibodies) was subjected to an 
antigen-antibody reaction to bind the interferon a in 100 pi of 
sample. Subsequent binding of rabbit anti-human interferon a 
polyclonal antibodies (secondary antibodies) was followed*-by 
binding of anti-rabbit antibodies labeled with peroxidase. 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then measured with 
a Vmax kinetic microplate reader (Molecular Devices) . All of 
the results were obtained with the values e^qpressed in pg/ml 
based on an interferon a standard curve. The results are shown 
in Tables 92 and 93. 
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Tsbls 92 



Cuii4>oxjnd 


0.01 


Inte 
I 

0.03 
953 


rfcron o ii 
)o«e concent 
0.10 

387 

682 


iductivity 1 
xation <nj/ 

0.3 

818 

436 


pg/ml) 
ml) 

1 

619 
314 


3 

313 
191 


Example 23 

Example 43 
Example 45 


180 
1018 
66 
130 


966 

740 

DO / 

3052 
668 
229 


726 
860 

417 

449 

67 


570 
697 
208 
222 
1556 
167 
327 


346 

337 
132 
156 
1233 
85 
219 
879 


161 
139 
86 
103 
1133 
35 
201 
960 


Exanole 48 
Example 50 
Example 56 
Example 59 


843 


73 

771 
358 


644 

620 
698 


735 
1003 
534 
964 


629 
759 
580 
980 


436 
288 

560 
947 


Example 62 


663 


777 


731 


785 


734 


849 


Example 64 


663 • 


796 


711 


649 


651 


606 


Example 65 




992 


607 


519 


419 




Example 67 


8840 


577 


268 


236 


112 




Example 69 


664 


1014 


758 


569 


343 


217 


Example 70 






1246 


1197 


931 


651 


Example 80 




342 


194 


459 


538 




Example 83 


727 


778 


817 


589. 


507 




Example 84 






3 


638 


679 


520 


Example 85 


0 


639 


745 


628 


600 


598 


Example 86 


905 


469 


173 


123 


79 




Example 67 




732 


571 


763 


717 




Example 88 




459 


491 


607 


545 
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Table 93 





Interferon « indue tivity tpg/ml) 
Doae concentration (pg/isl) 




0.01 


0.03 


0.10 


0.3 


1 


3 


Exaatple 89 




602 


493 


756 


768 




Example 94 




869 


875 


794 


771 


717 


Example 95 




786 


475 


765 


553 




Example 96 


1012 


1099 


1336 


1100 


794 


780 


Example 98 


854 


263 


341 


233 


190 




Example 99 


557 


347 


238 


230 


189 


155 


Example 101 


135 


463 


760 


764 


598 


457 


Example 106 


353 


553 


668 


659 


602 


576 


Example 107 






737 


336 


546 


381 


Control agent A 




22 


29 


73 


50 


34 


Control agent B 




28 


62 


69 


68 


49 



The compounds of the invention exhibited more excellent 
interferon a inductivity than the control agents, and are 
therefore highly useful for treatment of diseases caused by 
viruses, such as rheumatoid arthritis, warts, hepatitis B, 
hepatitis C, etc. and for cancer and. other neoplastic diseases. 
[Effect of the Invention! 

The compounds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rheumatoid arthritis, warts 
hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
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